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NOTICE 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Department of Energy, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or reprerants 
that i t s  use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process. or service by 
trade name, mark, manufacturer, or otherwise, does not necessarily 
constitute or imply i ts  endorsement, recommendation, or favoring by 
the United States Government or any agency thereof. The views and 
opinions of authors expreued herein do not necessarily state or 
mflect those of the United States Government or m y  agency thereof. 
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E X ECUT I V E S UI~l iMRY 

The purpose o f  t h i s  r e p o r t  i s  t o  develop a p re l im ina ry  perspec t ive  on the pub l i c  
a c c e p t a b i l i t y  o f  the  So lar  S a t e l l i t e  Power System (SPS) Proqrani, and a means t o  
mon i to r  i t .  The r e p o r t  begins w i t h  a d iscuss ion  o f  var ious recent  t rends t h a t  have 
made p u b l i c  acceptance o f  large-scale programs more impor tant  - and a l so  more d i f -  
f i c u l t  - t o  achieve. Some elements o f  the  p u b l i c  acceptance process are described: 
an issue o r  progran becomes known, opinion< fnrm and evolve, c o a l i t i c n s  o f t e n  de- 
velop and the  p u b l i c  debate heats up. I n t e r e s t s  ( u s u a l l y  crganized grcups) who 
feel  most d i r e c t l y  a f f e c t e d  l e a r n  and develop v iewpoints  about a g iven proposal 
be fore  the general p u b l i c  does. 
ex is tence c u r r e n t l y  i s  v i r t u a l l y  unknown t o  the American p u b l i c .  Environmental 
and energy i n t e r e s t  groups know about the prograc, a l though many o f  these group; 
have as y e t  taken no o f f i c i a l  p o s i t i o n .  Inc reas ing ly ,  the SPS concept, once con- 
s idered  f a n c i f u l ,  i s  being taken more se r ious l y  by energy planners,  pub l i c  o f -  
f i c i a l s  and concerned i n t e r e s t  groups. 

I n  terns o f  t h i s  p'rocess, the  SPS program's 

A l i t e r a t u r e  review and in fo rmal  contacts w i t h  i n t e r e s t  groups l i k e l y  t o  take a 
p o s i t i o n  on t h e  program reveal  a number o f  concerns (anti-SPS arguments), a s  w e l l  
as p o t e n t i a l  b e n e f i t s  (pro-SPS arguments). The concerns expressed inc lude:  
environmental issues (microwaves, high a l t i t u d e  a i r  p o l l u t i o n  f rom space launches, 
l and  use), the  prograni 's cos t  i n  d o l l a r s ,  energy and o the r  resources; communica- 
t i o n s  in te r fe rence;  m i l i t a r y  imp l ica t ions ;  ownership and c o n t r o l  o f  the  system 
( p a r t i c u l a r l y  s t rengthening t i l e  power o f  u t i l i t y  nionopolies); SPS as represent ing 
a cen t ra l i zed ,  h igh  technology "hard" energy p o l  i c y  ( r a t h e r  than a decentra l  izc..? 
smal ler -sca le " s o f t "  approeih);  and the f e a r  t h a t  SPS might  dominate s o l a r  R&D 
budgets a t  the expense o f  decent ra l i zed  s o l a r  technologies.  Pro-SPS arguiwfi ts 
s t r e s s  i t s  e f f i c i e n c y  compared t o  t e r r e s t r i a l  s c l a r  app l i ca t i ons  ( i  .e. v i r t u a l l y  
cont inuous exposure, no atmospheric a t tenuat ion) .  
c o n t r i b u t o r  t o  s o l v i n g  America's (and thc  wor ld ' s )  lot ig- term energy c r i s i s .  
would improve our Salance o f  payments; c rea te  many jobs both d i r e c t l y  and through 
technology sp ino f f s ;  advance t h e  space proqram; s t rengthen the U.S. pos; l - ion as a 
wor ld  leader  i n  h igh  technology; prov ide a g rea t  boost t o  American na t iona l  pr jde;  
and would be env i ronmenta l ly  p re fe rab le  t o  a1 t e r n a t i  ve power generat ion technolo- 
g ies  (e.g. coal ,  nuc lea r ) .  

The p x g r a m  could be a major 
I t  

I n t e r n a t i o n a l  non-governmental p u b l i c  acceptance i s  discussed. The growing i n t e r -  
n a t i o n a l i z a t i o n  o f  the  environmental moveinent i s  noted; the focus of t h i s  movement 
p r e s e n t l y  i s  dominated by cppos i t i on  t o  nuc lear  energy. 
mental movement has succeeded i n  causing cutbacks i n  many governments' plans t o  
expand nuc lear  power; the  b i t t e r  b a t t l e  over the  N a r i t a  I n t e r n a t i o n a l  A i r p o r t  near  
Tokyo i n d i c a t e s  d new l e v e l  o f  p o l i t i c a l  a c t i v i s m  i n  Japan. 

I n  Europe, the env i ron-  

A d iscuss ion  i s  prssented of techniques t h a t  may be a v a i l a b l e  t o  he lp  c l a r i f y  and 
achieve consensus among the c c n f l  i c t i K q  impact percept jons,  p r i o r i  t i e s  and v a l w s  
o f  Snterests  who maj' tx a f f e c t e d  by SPS. Techniques such a s  Cost-Benef i t  Ana!ysis, 
-..re considered a s  n o t  use fu l  f o r  pub l i c  acceptance e f f o r t s ,  because they do n o t  i n -  
vo lve  a c t i v e  d ia logue between the anali/st and those w h x e  v i e w s  are of interest,.  Pe- 
c e n t l y  emerging c o n f l  i c t  avoidance and reso fu t i on  techniques (e.9. environmenta: 
mediat ion,  m u l t i l a t e r a l  po l  i c y  nego t ia t i on )  shouid be considered f o r  use by the 
SPS program. 

Several  key issues i n  SPS a c c e p t a b i l i t y  are:  
f u t u r e  research i n t o  program envi  ronniental and non-envi ronrtienta'l impacts, and the 
comparison a f  SPS i m p a c b  w i t h  ttlosr? o f  a l t e r n a t i v e  energy opt ions.  
concludes w i t h  rccomniendations f o r  i u t u r e  research. 

the outcome (and c r e d i b i l i t y )  of 

The r e p o r t  
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I .  INTRODUCTION 

BACKGROUND 

The Department of Energy and the National Aeronautics and Space Administration 
are  investigating a potential new source of energy called the Sa te l l i t e  Power 
System (SPS). 
(roughly 100 square kilometers) solar  ce l l  arrays i n  o rb i t  around the earth.  
The energy collected by the s a t e l l i t e  is converted to  microwaves and then beamed 
t o  a receiving antenna (rectenna) on the ground. The rectenna f ac i l i t y .  includ- 
i n g  a microwave buffer zone i s  estimated a t  roughly 200 square kilometers 
i n  s ize .  Each rectenna will provide 5000 megawatts ( f ive  gigawatts) of e l e c t r i -  
cal power t o  the u t i l i t y  g r id .  
Department of Energy under subcontract t o  PRC Energy Analysis Company, consti tutes 
p a r t  of a broader assessment of the potential societal  impacts of the SPS pro- 
gram. 

T h e  SPS concept involves placing a s a t e l l i t e  equipped w i t h  large 

This paper,  which i s  being prepared for  the 

OBJECTIVE AND TASKS 

T h i s  paper has as i ts  overall objective, the development of a preliminary per- 
spective on the public acceptabili ty of the SPS concept and a means t o  monitor 
i t .  To achieve this, the report will :  

1 )  

2 )  

3)  

delineate the primary ways i n  which SPS would tend to  influence 
the "qual i ty  o f  1 i fell , 
describe those specif ic  SPS benefits and impacts t h a t  are l ikely 
to  be c r i t i c a l  t o  public acceptance, 

describe possible procedures fo r  judging  how the public (bot!i 
domestic and foreign) may balance SPS impacts and benefits, 

4)- recommend additional areas fo r  future study. 

SCOPE 

T h i s  study includes sections tha t  discuss: 

1 )  why public acceptance i s  important to  SPS, 

2 )  the process of public acceptance of large-scale programs, 

3) the present s ta tus  of the SPS program i n  terms of this acceptance 
process, 

4 )  the major issues and arguments tha t  are  offered on both sides 
(pro and con) regarding SPS, 

5 )  SPS and non-governmental pub1 i c  acceptance abroad, 

-1 - 



6) the  techniques t h a t  are available t o  bet ter  understand the confl ic t -  
ing impact perceptions, values and  p r io r i t i e s  of affected in te res t s  
and also t o  attempt t o  resolve these differences and  achieve a 
concensus of views, 

7 )  t h e  areas of additional research t h a t  could be performed t o  c l a r i fy  
the public acceptance issues raised by the SPS program. 

CONSTRAINTS 

Ihe study of public acceptance of a project t h a t  will f i r s t  become operational 
roughly 25 years from now poses an inherent problem i n  t rying t o  extrapolate 
from current conditions t o  the s t a t e  of public a t t i tudes  a t  some future time. 
The future context for  public a t t i tudes  will almost certainly be considerably 
different  from the current context i n  ways t h a t  cannot be predicted. 
l ess ,  since developing a preliminary perspective on a pro jec t ' s  acceptabili ty 
is  advisable i f  unnecessary obstacles are  to  be avoided, one has no choice b u t  
t o  deal with current conditions and trends t h a t  are  emerging or appear l ikely 
to  emerge. 

Nonethe- 

In terms of specific data about i t s  character is t ics  and potential impacts, 
the SPS program i s  s t i l l  more on the level of a "concept", than  a well- 
defined project. 
studies prepared for  NASA's Marshall and Johnson Centers, and the July 1378 
reconciliation of the two, served as our "Project Description." No 
comprehensive assessment of SPS program impacts yet  ex is t s .  
comparision was possible of predicted impacts (based on technical analysis)  
vs.  impacts perceived as l ike ly  t o  occur by concerned in te res t  groups. 
A l i s t i n g  of anticipated areas of impact, based on a review o f  program 
documents, i s  included as an appendix to  th i s  report .  

For the above reasons, as well as because the s ta te-of- the-ar t  in a t t i tude  pre- 
diction does not yet permit i t ,  no conclusion i s  offered as t o  whether the SPS 
program ultimately w i  11 be "acceptable" or "unacceptable". 

For purposes of t h i s  study, the two systems def ini t ion 

T h u s  no thorough 

WHY PUBLIC ACCEPTABILITY IS  C R U C I A L  

A number of trends in American society have combined t o  make the consideration 
of public acceptability an increasingly important p a r t  of the process of develop- 
i n g  large-scale (and  private) projects.  
i n  recent years of l imitations i n  the natural environment's capacity t o  absorb 
the impacts of an industrial  society;  the passage of the National Environmental 
Policy Act ( N E P A ) ,  as well as other Federal (e .g . ,  the Clean Air Act) a n d  s t a t e  
and local laws and regulations t o  control and reverse environmental degradation; 
the requirements of environmental l eg is la t ion  fo r  d i r ec t  public involvement i n  
the project review and approval process; the passage of public disclosure 

These include: the realization 



legis la t ion such as the Freedom of Information Act; trends i n  the jud ic ia l /  
regulatory arena t h a t  have made i t  easier fo r  those in te res t s  who perceive 
themselves as adversely affected by a project t o  use the legal system t o  protect 
t he i r  in te res t s  ("standing t o  sue") .  Other factors  tha t  deserve mention include: 
a general decline in the reservoir of t r u s t  and goodwill towards government, 
the r i s e  t o  prominence of  public in te res t  organizations (e .g . ,  Common Cause, 
the Nader organizations) to lobby and otherwise serve as watchdogs of the public 
good as  they define i t ;  and the growth of single issue pol i t ical  organizations 
and behavior as i l lus t ra ted  by adherents of the consumer, or  environmentalist 
movements . 
Increasingly, trends such a s  those noted above have resulted i n  vigorous opposi- 
tion and often in delay or outright cancellation of controversial projscts and 
programs. Achieving a broad consensus of support for  major projects has become, 
a t  the same time more important- and more d i f f i c u l t  - t o  achieve. Thus, identi-  
fying and understanding the concerns o f  in te res t s  who perceive themselves t c  
be affected by a specif ic  proposal, and then establishing mechanisms f o r  attempt- 
i n g  t o  resolve confl ic ts  t h a t  a r i s e  from competing values and perceptions, are 
of great  importance t o  a project such as  SPS. 

Some projects or programs do not become controversial except i n  the context of 
s i t i ng  a par t icular  f a c i l i t y  clr s e t  of f a c i l i t i e s .  However, when large-scale 
comnitments of public funds are required t o  develop a particular program well 
i n  advance of f a c i l i t y  s i t i q s ,  significant controversies can develop surrounding 
the R&D commitment, as competing viewpoints on policy and p r io r i t i e s  f o r  re- 
source allocation come i n t o  play. 
in the near-term, when the debate concerns policy, p r io r i t i e s  f o r  appropriations 
o f  public funds and general issues (environmental and non-environmental ), and 
also l a t e r ,  when s i  te-specific regional and local issues become more prominent. 

SPS can expect t o  encounter opposition b o t h  

The emphasis of t h i s  White Paper i s  heavily on the more general, pre-siting-re- 
lated issues.  
related issues tha t  will become more important as the SPS program proceeds. 

However, we also will  attempt t o  identify some of the s i t ing-  

THE PROCESS OF PUBLIC ACCEPTANCE 

Pub1 i c  acceptance i s  a dynamic, and fundamentally pol i t ical  process. 
with the discovery t h a t  a given proposal ex is t s  a t  a l l ,  followed by growing 
recognition t h a t  the proposal i s  under serious consideration (as  opposed t o  a 
fanciful dream). Information i s  gathered suf f ic ien t  t o  develop an i n i t i a l  posi- 
t ion (sufficiency of course being i n  the eyes of the beholder); then, over time, 
these i n i t i a l  viewpoints are modified (or  reinforced) so t h a t  they become more 
solid and firmly held. 
q o r t  often develop; the debate can become quite heated and adversarial i n  nature. 

I t  begins 

Allies and opponents are ident i f ied,  coali t ions of some 

As the debate c rys ta l l izes  and polarizes, a pol i t ical  consensus may form on 
e i the r  s ide ,  w h i c h  i s  suff ic ient ly  powerful t o  e i ther  advance the project or 
achieve i t s  delay o r  outright cancellation. Often, an indication of whether th i s  
consensus ye t  ex i s t s  i s  the f a t e  of appropriations measures, i . e . ,  i f  the p o l i t i -  
cal consensus i s  a n t i ,  then appropriations b i l l s  are defeated, i f  the consensus 
i s  pro, appropriations b i l l s  pass. 
often G C C U r ,  i n  the nature of larger o r  smaller appropriations, accelerated O r '  
delaying f u n d i n g  a n d  development schedules, e tc .  

Compromises between the go/no-go extremes 

- 3- 



Recent history has demonstrated tha t  neither side of a controversy simply gives 
up the f igh t  after a particular skirmish, no matter w h a t  the outcome. 
often extends a l l  the way through project development i n t o  and through construc- 
t ion,  and even in to  operation. 
example of this :  the Seabrook nuclear project i s  par t ia l ly  constructed, yet  the 
ba t t l e  continues. In California, the Diablo Canyon nuclear plant is  completed - 
and the ba t t le  continues; i n  Oregon, anti-nuclear in te res t s  are  trying t o  achieve 
revocation of operating 1 icenses of functioning f a c i l i t i e s  such as the Trojan 
nuclear pl ant .  

The distinction between the general public and organized in te res t  groups i s  
crucial to  the  e n t i r e  public acceptance process (and t o  t h i s  White Paper). 
process of gathering information and forming viewpoints c lear ly  spreads out from 
those who perceive themselves as having  some in te res t s  d i rec t ly  a t  stake i n  a 
par t icular  proposal. This can be an economic in te res t  (e .g . ,  p rof i t s ,  or a l t e r -  
nately, business losses) ,  or a strongly held value perceived as affected !e.g. , 
environmental protection).  Organized in te res t s  get involved f i r s t ,  be they 
"public interest ' '  groups or "special interests ' '  ( e .g . ,  trade associat ions) .  The 
"general pub1 i c ' s "  knowledge of and viewpoints on proposed projects or  programs 
develop l a t e r  than those or organized in te res t  groups.  I n  crude terms, the 
analogy of the courtroom can serve t o  illuminate the dynamics of this process. 
Groups representing the various affected in te res t s  argue the i r  case before the 
court of public opinion. 
and the Executive may be regarded as the tr ial  judges, presiding over the debate. 
and by t h e i r  actions ( i n  supporting o r  opposing appropriations) issuing the i r  
rulings. 
electoral  process, endorsing or refuting Congressional/Presidential decisions 
i n  the p o l l i n g  booth. Often, a t  some point i n  the development process, the 
legal analogy becomes more d i rec t ly  appropriate, as projects and programs are 
challenged i n  court. 

Opposition 

The ongoing ba t t l e  over nuclear power i s  an 

The 

For federal projects i n v o l v i n g  public funds, Congress 

The general public serves as the appellate court system, t h r o u g h  the 

PUBLIC ACCEPTANCE AND SPS: WHERE DOES THE PROJECT STAND NOW? 

In terms of the crude model of public acceptance described above, where does SPS 
stand a t  present? Is SPS' existence known t o  i n t e re s t  groups and/or the general 
public? Is i t  taken seriously? 

As Dr. Peter Giaser, SPS'  inventor r eca l l s ,  when he f i r s t  proposed the solar  
s a t e l l i t e  i n  1968, the idea "e l ic i ted  a pol i te  smile and to ta l  d i sbe l ie f" .  
(110)*. Other journa l i s t ic  accounts of the project use phrases such as "pie i n  
the sky" (123) o r  "ludicrous'' (68 ) to describe i n i t i a l  reactions a decade ago. 
However, t h i s  c lear ly  has changed. 
Monitor's natural science edi tor  indicates t h a t  "the Sunsat concept has begun 
t o  outgrow t h e  phase in which most power engineers, energy planners and Congress- 
men tended to  dismiss i t  as a f u t u r i s t i c  vision..  . Although "the Sunsa t  con- 
cept has faced considerable skepticism ... sun-power s a t e l l i t e s ,  beaming s o l a r  
energy from orb i t ,  may be a f a r -ou t  idea whose time i s  beginning t o  come". ( 4 4 )  
Interestingly,  SPS i s  included i n  a recent a r t i c l e  about how "far-out" ideas 
often cannot be dismissed o u t  of hand because changing conditions make something 
appear feasible t h a t  once looked absurd; SPS i s  treated as an example of "a 
previously cockamamie idea now in the throes of becoming respectahl e". (1 10)  
*Text references throughout this report are  indicated by the number i n  parentheses 
T h u s ,  (110) refers to  Reference Number 110, which i s  found i n  the References and 
Bibliography section of this report. 

In  a May 1978 a r t i c l e ,  the Christian Science 
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Among the factors  tha t  must be considered responsible fo r  SPS achieving a measure 
of respectabi l i ty  are:  

1 )  the dramatic increase i n  energy prices t h a t  has stimulated the search' 
for  a1 ternat ive energy forms, and 

2)  the emergence of "an enthusiastic rooting section..  . in Congress 
f o r  the concept" ( 9 2 ) ,  stimulated i n  part  by ''aerospace and nuclear 
power suppliers ... lobbying i n  favor of Sunsat on Capitol Hill since 
the early 1970's." (92) 

The commitment o f  $15.6 million by t h e  Department of Energy and NASA for  stiidy 
of the SPS concept is  indicative of the distance SPS had come by the beginning 
of 1978. 

However, 1978 clear ly  i s  the year when SPS has begun t o  come into i t s  own. Three 
major events substantiate t h i s ,  each of which has contributed to public awareness 
o f  SPS. These are:  

1 )  the introductiot;, comi t t ee  hearings, f loor  debate and eventual pas- 
sage by the House of Representatives (by a margin of 257-96) of the 
Solar Power S a t e l l i t e  Research Development and Demonstration Act of 
1978, which would add $25 million above exis t ing funding levels for  
SPS R&D i n  f i sca l  1979, 

2 )  the formation i n  April of this  year of the pro-SPS lobbying organiza- 
t ion,  the Sunsat Energy Council, headed by Dr. Glaser and w i t h  repre- 
sentation on i t s  board of directors  of many leaders i n  the h i g h  
technology industrial  and sc i en t i f i c  community, and 

3) the growing popular in te res t  i n  solar  energy a s  reflected by wide- 
spread participation and support for Sun Day, the Carter Administra- 
t i on ' s  announced commitment (on Sun Day) of an additional $100 million 
fo r  solar  research and by the ongoing high level solar policy review. 
T h i s  review included a series of e i g h t  public meetings i n  d i f ferent  
c i t i e s  (the l a s t  held i n  mid-July 1978), to get public i n p u t  to the 
formulation of a comprehensive national solar  energy policy. SPS 
apparently was only l ight ly  mentioned by DOE speakers a t  these 
meetings (17 ) .  In the materials distributed i n  this public par t ic i -  
pation e f f o r t ,  roughly one page (out of 70-odd pages) describes SPS 
as  one of the solar  energy options. 

In summary, there is  no available evidence to  date tha t  would indicate anything 
more than a minimal level of awareness of SPS as a specif ic  proposal by the 
general public. 
ce r t a in  in t e re s t  groups (such as  the environmental and solar energy community) 
has a t  l e a s t  been crossed i n  recent months. 
interest groups were contacted informally i n  the course of t h i s  study. 
contacted had heard of SPS; several indicated tha t  they f e l t  SPS was already 

I t  i s  l ike ly  however, tha t  a threshold of basic awareness among 

Representatives of a number Gf these 
All those 
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f a i r l y  well-known within the solar  f i e ld ,  based partly on a surprisingly ( t o  the 
respondents) large nilmber of comments (reportedly mostly negative) offered by 
attendees a t  the Domestic Policy Council public meetings (165) . -  Unfortunately, 
the report on the DOE public meetings i s  not ye t  available.  

Because public awareness and opinion spreads outward from in te res t  groups t o  the 
general public; because the general pub1 i c  has n o t  yet  begun t o  deal with SPS 
as an issue,  whereas in te res t  groups are beginning t o  address the issue,  
and because i t  i s  through organized groups that  public viewpoints will be most 
vigorously expressed ( t h r o u g h  press releases,  1 obbying actfvi  t i e s  in Congress 
and perhaps ultimately in the cour t s ) ,  the study of SPS acceptabili ty (as  well 
as ac t iv i t i e s  t o  influence program acceptabi l i ty)  must focus on the views of 
organized in te res t s ,  expressed in the media (including in te res t  ;roup publica- 
t ions)  and through personal communication. 
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11. LITERATURE SURVEY AND ANALYSlS 

WHAT ARE THE ISSUES? 

The following section describes the various project impacts and pol  icy 
issues tha t  are l ikely t o  be c r i t i ca l  to  the public acceptabili ty of the 
SPS program. This c lass i  rication and description of issues (bcLh advzrsc 
project impacts and  potential project benefits)  i s  based on a review of 
published sources dealing d i rec t ly  wit.h SPS andior w i t h  issues related t o  
potential program impacts. I t  also i s  based on informal persoml contacts 
w i t h  i n t e l e s t  groups and individuals concerned w i t h  issues raised by SPS, 
and t o  a iiniited extent w i t h  people involved i n  the project (such as Dr. 
Peter Glaser). 

Art ic les ,  papers, e tc .  by SPS advocates were central t o  developing the 
description of SPS benefits ,  in effect  pro-SPS arguments; expressions of 
opinion by SPS opponents were equally important i n  developing the l i s t  of 
adverse impxts  or issues of concern. General i f i t e l a t  media reports 
( e . ~ . ,  newsvaper S r t i c l e s ,  Time Magazine a r t i c l e s )  as they re f lec t  a 
( r e l a t ive ly )  unbiased selection of the issues t o  be highlighted for the 
genei-a1 public, and  because they reach by f a r  the largest  audience, were 
perhaps the most important source of information as t o  W a t  i s  viewed 
as s ignif icant  about the SPS program. 

A discussion 07 the concerns, or issues tha t  pose potential problems for  
SPS acceptabili ty,  are  presented f i r s t ;  the discussion of beneficial impacts, 
or  pro-SPS arguments, follows. Issues of concern are sumarized in Table I 
( p .  8 ) ;  potential benefits are  s::mmarized in Table I1 ( p . 2 0 ) .  

ENV I KONMENTAL C O N C E R N S  

The domi n a n t  issues o f  envi r-onmental concern, acknowledged by proponents 
and opponents 3like,  re la te  t o  potential impacts of the microwave power 
transmission system. 

Microwaves -- Health ____ and  Safety (Normal Operations) 

Microwaves' potential f c r  damaging 1 iving organisms (people afid non-hul!vrI 
b io ta )  ; s  an issue tha t  has been growing since microwave ovens began to  be 
sold it; increasing numbers i n  the early 1970's ( 4 1  ) .  
has irrcreased i n  the l a s t  several years with the pubiication and "unexp2cter;l.v 
large sales"  (41 ) of P a u l  Browder's "alarming" [ 22 ) ,  The Z a p p i n g  of Atperica, 
and k i t h  widc.spread pub1  ic i  t y  over the irradiation of tile U.S .  embassy i n  
MOSCS)W,  wi t h  suspicions o f  adverse health effects  on scne Embassy personnel 
and dependonts. 
Office issued a report expressing concern about microwaves because of rapid 
increases in the i r  use i t ;  Americzil society and the i r  potcntial for harm 
to  public health ( 1 S P ) ;  
presented a microwave r isks  segtiient in June, 1978 ( a  repeat of an e a r l i e r  

I .  

Public concern 

Since March o f  this yea r  alone: the General Accounting 

the popular CBS television program 69 Minutes 
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TABLE I SPS PUBLIC ACCEPTABILITY - ISSUES OF CONCERN 

-- Environmental Issues 

o Microwaves - Hea l th  and sa fe ty  

o Microwaves - Ionosphere impacts 

o Launch Vehic le Emissions - Ozone dep le t ion ,  increased t e r r e s t r i a l  

o Land Use - ( P a r t i c u l a r l y  rectenna f a c i l i t i e s )  

o Noise/Sonic Booms - Launch and recovery operat ions 

UV r a d i a t i o n  

Non-Envi roninental Issues 

Microwaves - Communications impacts 

Microwaves - Accident p o t e n t i a l  

Po ten t i a l  f o r  M i  1 i tary Appl i ca t i ons /Vu l  nerabi  1 i ty 

Program Costs - F inanc ia l  and resource commi tment 

Ownership and Control - ( I n c l  ud i  ng c e n t r a l  i zed c o n t r o l  o f  energy) 

Energy Pol i c y  - "Hard" vs "Soft ' :  technology 

Po ten t i a l  I n t e r n a t i o n a l i z a t i o n  - ( E f f e c t  on domestic a c c e p t a b i l i t y )  

( P r i m a r i l y  i n t e r n a t i o n a l  acceptabi  1 i ty) 
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broadcast w i t h  additional comentary),  t h a t  included considerablc ccvei-age 
of  the view tha t  exposure levels  below current U.S. standards a r e  potent ia l ly  
hazardous; ABC Television's program 29/20 presented a sz r ies  o f  prograrn 
segments in  Ja ly ,  1978 on low-level radiation Groblems, in general; 1';ewveek 
included a microwave r i sks  a r t i c l e  in t.he July 1978 issue; ~- Tim i n  t 6  
Augus t  28, 1978 issue.  I t  i s  c lear  t h a t  the microwave health issue i s  a 
growing and potent ia l ly  powerful one. Exposure standards are  a t  the heart 
o f  thz  debate; "t.here i s  a lso moun%injl pressure t o  reduce the l imi t  f c r  human 
exposure ( 7 4  ) . ' I  Almost without except-ion microwave a r t i c l e s  m n t i o n  t h e  
dispar i ty  between U.S. and Soviet exposure standards. (Soviet standards 
f o r  occupational exposure are lC00 t imes s t r i c t e r  t h a n  current l!.S. st8ndards; 
general exposure standards in the USSR are s t r i c t e r  s t i l l  while there i s  
3s ye t  no U.S. general public expcsiire stzndard.)  (15 ) However, t n e r e  i s  
l i t t l e  mention in the Anlerican media concerning enforcement of the Soviet 
standards; fo r  example, the mil i tary reportedly i s  exempt from the o f f i c i a l  
standards i!: the U.S.S.R. (86).  

As current ly  conceived, SPS niicrowave x osures a t  the edge of  t h e  rectenna 
and i t s  buffer zone would be 3.1 m,/m',Pwhi h i s  100 t ines  l w e r  t h a n  

than the SGviet occupational s tandard  of 0.01 m / c m Z .  
noted t h a t  Dr. Glaser argues t h a t  SPS could be designed t o  meet :.:hatever 
fu ture  exposure standat-& are  developed; 
problem t h a t  can be solved (174) .  

A1 1 o f  the envi ronmental/energy in te res t  cjroups contacted expres5ed cGr,cern 
about the SPS microwave i ssite. 
generally cognizaot o f  the "e l ec t rmic  pollution' '  issue,  n o t  m m h  sericus 
a t ten t ion  has ye t  been devoted t o  i t .  Environmental -- ---- Actioo published 
a microwaves a r t i c l e  i n  ear ly  ?9?7; Environmental Action and the Sierra Club 
Bullet in  both published reviews of BroGe~;r.'s book, with considerable :and 
essent ia l  1y lincri t i c a l  ) acceptanc? o f  Brodeurls thesis  o f  a wid2spm;td 
governritental (par t icu lar ly  m i  i i t a ry )  coverup of the dimensions and imp! icat icns  
o f  the problem (57  ) .  There also havz been a number of recent ( a n d  current)  
cases where microwaves ( o r  other forms o f  low-level , non-ionizing riidiation) 
have been central  t o  the p ro jec t ' s  development or ultimate disposi t ion.  
To c i t e  several r e l a t ive ly  minor locai ba t t l e s :  the town of Wilton, C0nnec.t- 
i c u t  prevented construction of a 370-foot microwave radio tower on grounds 
of  i t s  negative environmental impact aod possible safety hazards (40 ) ;  in 
Portland, Oregon, 1 oca1 c i  t i  Zen protests blocked a proposed television 
broadcasting tower (74 ) . More innportant. however , are several tni 1 i t a r y  
pro jec ts  t h a t  have encountered pr:,blenis because of non-ionizing radiation: 
the SANGUINE/SEAFARER submarine cotninunications project and the PAVE PANS 
e a r l y  warning radar system project .  

the current  U.S. exposure standard (19 mw/cm 5 ).? b u t  s t i l l  10. times higher 
I-lwever, i't m u s t  be 

t h a t  i t  i s  fundamentally an engineering 

Hcwevcr , while environrnenta? g r w p r ,  2r.e 

(171)  
-r -- 

SANGUINE/SEAFARER 

The SANGUINE/SEAFARER project would use extreniely low frequency ( E L F )  s ignals i o  
comnunicate w i t h  our s t r a t eg ic  nuclear submarine f l e e t  while the submarines 
remained deeply submerged to  avoid detection. Since the ear'ly 1960's the Navy 
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has t r i e d  t o  develop a number of ELF cornmunications systems: 
(hardened against  a t tack ,  near-surface deployment) ¶ SEAFARER ( s o f t ,  near- 
sur face  deplo.yment) and SHELF (super-hardened ¶ deep underground deployment. 
The SHELF system w i ; l  n o t  be discussed here. 
s igna ls  a re  ncjt i d e n t i c a l ,  bo th  SEAFARERISANGULNE and SPS reDresent 
low l e v e l s  of n o n - i o n i z i ~ g  forms of e lectromagnet ic r a d i a t i o n ,  and there  i s  
concern about the h e a l t h  e f f e c t s  of ELF as w e l l  as microwave r a d i a t i o n .  

SARGUINE 

Although ELF and microwave 

SEAFARER/SANGUINE was c o n t r o v e r s i a l  from i t s  i ncep t ion .  O r i g i n a l l y  proposed 
f o r  a Wisconsin s i t e  (as SANGUINE),  Wisconsin was then dropped as a p o t e n t i a l  
s i t e  by the  Secretary of Defense i n  1973 i n  the  face  o f  environmental 
oppos i t i on .  When a modif ied vers ion  o f  the  p r o j e c t  (now c a l  l ed  SEAFARER) 
was proposed i n  1975, i t  was t e n t a t i v e l y  s i t e d  i n  the Upper Peninsula o f  
Mict , igm, w i th  s i t e s  a l so  considered i n  Texas, New Mexico and Nevada. 
Although none o f  t he  l a t t e r  t h ree  s i t e s  was seiectea, p u b l i c  oppos i t i on  was 
s t ronges t  i n  Texas, p a r t l y  because o f  concerns t h a t  ELF r a d i a t i o n  would 
s t e r i l i z e  c a t t l e  and r u i n  the beef i n d u s t r y  (54  ) .  However, t he  Michigan 
s i t e  was the  Navy's f i r s i  choice and aroused by f a r  the  s t ronges t  cppos i t i on .  
While o t h e r  issues a l so  were con t rove rs ia l  ( t h e  p o s s i b i l i t y  o f  t he  area 
becoming a nuclear a t t a c k  t a r g e t ,  wi lderness impacts), poss ib le  ELF rad ia t i o r ,  
h e a l t h  ef fects was a major issue.  Various ad hoc l o c a l  c i t i z e n s  groups 
were formed; i n  a May 1976 referendum i n  f i v e  a f f e c t e d  count ies  the  p r o j e c t  
was voted down by margins vary ing  from 2.5 t o  1 t o  7 t o  1. (135) .  

S i g n i f i c a n t l y ,  the Navy was accused of suppressing s tud ies  t h a t  showed 
p o t e n t i a l  adverse h e a l t h  e f f e c t s  (27 ) .  In an at tempt t o  reso lve  the  i s s x ,  
a spec ia l  panel was convened by the  Nat iona l  Academy o f  Sciences t o  review 
ELF h e a l t h  e f f e c t s .  This panel produced a r e p o r t  t h a t  s ta ted  t h a t  the  
l i k e l i h o o d  of ser ious  adverse h e a l t h  e f f e c t s  was very smal l .  However, the  
composi t ion of t h i s  panel was a t tacked because th ree  o f  i t s  16 members 
were accused o f  being biased be fore  the  f a c t  i n  f a v o r  o f  t he  minimal adverse 
impact p o s i t i o n  because of previous work they  had done (26  ) .  

I t  i s  noteworthy t h a t  Pres ident  Car te r  announced a f t e r  he was e l e c t e d  
t h a t  t h e  p r o j e c t  would n o t  be developed i n  Michigan if the  people of 
t h e  areas a f fec ted  d i d  n o t  uan t  i t  loca ted  there .  
Governor M i l l i k c n  o f  Michigan announced t h a t  the  system was n o t  welcome i n  
Michigan. 
t o  r e j e c t  a program t h a t ,  because i t  i s  a n a t i o n a l  s e c u r i t y  p r o j e c t ,  
a f fec ts  a l l  state:. .4s of t h i s  w r i t i n g ,  u l t i m a t e  d i s p o s i t i o n  of t he  
p r o j e c t  -(=vi c a l l e d  ELF) i s  unknown; i t  i s  s t i l l  r e c e i v i n g  approp r ia t i ons  
f o r  development, b u t  no s i t e  has been approved. 

PAVE PAWS 

I n  August 1977, 

Thus i s  t h i s  case a s i n g l e  s t a t e  was g iven t h e  r i g h t  ( i n f o r m a l l y )  

Th is  p r o j e c t  i s  a microwave radar  system proposed by t h e  A i r  Force f o r  
long  range (3000 m i l e s )  de tec t i on  o f  a i r b o r n  ob jec ts .  Two s i t e s  were 
chosen: Beale A i r  Force Base near Yuba City, C a l i f o r n i a  and O t i s  A i r  
Force Base on Cape Cod i n  Massachusetts. 
i n i t i a l  t e s t i n g  and al ignment i n  A p r i l  1978. Although the  A i r  Force contends 
t h a t  PAVE PAWS w i l l  beat the  U.S.  10 m i l l i \ q a t t  standard IIby a f a c t o r  o f  1000" 

The i n s t a l l a t i o n  a t  O t i s  AFE began 

-10- 



( 901, c i t i z e n s  g r o u w  i n  both Massachusetts ( t h e  Cape Cod Environmental Coa l i -  
t i o n )  and C a l i f o r n i a  ( C i t i z e n s  Concerned about PAVE PAWS) f i l e r l l  l awsu i t s  i n  both 
l o c a t i o n s .  The niicrowave h e a l t h  i ssue  i s  the substance of the controversy.  / l. l- 
though t h e  C a l i f o r n i a  s d i t  was ?b;.ndoned a f t e r  t h e  judge refused t o  a l l o w  a 
change o f  venue t o  conso'l i date the C a l i f o r n i a  2nd Massachusetts 1 awsui t s  , the 
Massachusetts l a w s u i t  has n o t  yet  been resolved. The A i r  Force has agreed t o  
prepare a f u l l  Environmental Impact Statement on the  p r o j e c t ;  i t s  u l t i m a t e  d i s -  
p o s i t i o n  i s  unknown a t  this  t i m e .  

The p o t e n t i a l  adverse e f fec ts  o f  t he  SPS microwave bea!n on non-human 
b i o t a  (e.g., b i r d s  f l y i n g  thorough the  beam) should a l s o  be mentioned 
as a p o s s i b l e  p u b l i c  acceptance issue. 
human h e a l t h  issue,  t he  ex is tence o f  numerous i n t e r e s t  groups concer!ied 
w i t h  w i l d l i f e  and ecology issues renders i t  a l i k e l y  source of f u tu re  
controversy.  

While i t  may be secondary t o  the 

An a d d i t i o n a l  p o i n t  must be made about the r a d i a t i o n  issue.  
growing concern about the h e a l t h  e f f e c t s  o f  l ow- leve l  i o n i z i n g  r a d i a t i o n  
i n  American soc ie ty .  The DeDartment o f  Heal th,  Educat ion and Welfare i s  
l e a d i n g  a study G f  t h i s  i s s u ,  "a p r o j e c t  t h a t  riay t u r n  o u t  t o  be the 
b i g g e s t  medical research program r i n c e  the smoking s tud ies  of the 1960's. ' '  
(114) The focus o f  t h i s  i n v e s t i g a t i o n  w i l l  be on 300,000 t o  400,000 m i l i t a r y  
and c i v i l i a n  personnel who p a r t i c i p a t e d  i n  nuc lea r  weapons t e s t i n g  from the 
f a t e  1940's t o  the  e a r l y  1960's, and on severa i  hundred thousand employees 
of government nuc lea r  f a c i l i t i e s  (114). 

There i s  a 

What i s  impor tan t  f o r  t h e  SPS program i s  t h a t  t he  p u b l i c  recognize and 
understand the d i s t i n c t i o n  between i o n i z i n g  r a d i a t i o n  (gamma rays and X-rays)  
which has t he  c a p a c i t y  t o  d i s lodge  o r b i t a l  e l e c t r o n s ,  thus c r e a t i n g  c e l l -  
damaging ions,  and n o n - i o n i z i n g  forms o f  r a d i a t i o n  (e.g., microwaves), which 
do n o t .  
unnecessa r i l y  be caught up i n  a controversy which does n o t  apply. 
a problem t h a t  can o n l y  be aadressed by educat ional  and i n f c r n a t i o n a l  
a c t i  v i  t i e s .  

I f  t h i s  d i s t i n c t i o n  i s  not grasped by the p u b l i c ,  then SPS r a y  
This  i s  

Microwave (Environmental)  .- Iinpacts on the Ionosphere 

The p o s s i b l e  adverse impact on the ionospherc c!' t he  rnicrowave power 
beam ( thermal  e f f e c t s )  i s  f r e q u e n t l y  mentioned as a concern. Program 
proponents, such as D r .  P h i l i p  Chapman of D r .  G lase r ' s  s t a f f ,  concede 
t h a t  much remains t o  be learned about the ionosphere, and t h a t  the i r n p l i c a t i m s  
of i onospher i c  n i o d i f i c a t i o n s  a re  n o t  w e l l  understood and r e q u i r e  c a r e f u l  s tudy 
(167). Some SPS c r i t i c s  t a f k  o f  poss ib le  c l i m z t i c  mod i f i cs t i ons ,  perhaps 
on a hemispher ic sca le,  and o f  poss ib le  "greenhouse" e f fec ts  and increased 
r a t e s  o f  s k i n  cancer (36  ) .  
t h e  ionosphere and the  ozone l a y e r ,  which a re  a t  d i f f e r e n t  a l t i t u d e s  (Lhe 
ozone l a y e r  i s  much closer. t o  t h e  e a r t h ' s  su r face ) .  
be a connect ion between d e p l e t i o n  o f  the ozone l a y e r  and in?kased l e v e l s  
o f  u l t r a v i o l e t  r a d i a t i o n  and consequent h i g h e r  s k i n  cancer ra tes .  
D r .  Chapman contends t h a t  t he re  i s  no connect ion between p o s s i b l e  SPS 
ionosphere impacts and t h e  ozone layer .  

Th is  concern may r e f l e c t  some confusion between 

There i s  thought t o  

However, 
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There i s ,  nevertheless,  an acknowledged (by proponents and opponents a1 i ke) 
p o t e n t i a l  SPS-related ozone problem, stemning from lauoch v e h i c l e  emissions. 

Launch Vehic le Emissions and High A l t i t u d e  A i r  P o l l u t i o n  

The l a r g e  number o f  launches requ i red  t o  c a r r y  SPS m a t e r i a l s  i n t o  e a r t h  o r b i t  
w i l l  produce h igh  a l t i t u d e  emissions t h a t  a re  a l e g i t i m a t e  cause o f  ser ious 
concern. Ozone d e p l e t i o n  and the  associated increased b i o l o g i c a l l y  harmful 
UV l e v e l s  i s  an i ssue  t h a t  was s i g n i f i c a n t  i n  several recent  cont rovers ies .  
The poss ib le  t h r e a t  t o  the  ozone l a y e r  o f  ch lo ro f luorcarbon emissions 
f rom aerosol sprays has r e s u l t e d  i n  the removal o f  such p rope l l an ts  f rom 
many commercial products over the  pas t  several years.  However, t h i s  
issue, wh i le  i t  may appear t o  have d ied  down a t  present,  amy be on ly  tempor- 
a r i l y  dormant. A June 1978 a r t i c l e  i n  Environmental Ac t i on  notes t h a t  
aerosol  sprays represent  on l y  25 percent  o f  the  U. S. c h l o r o f l  uorocarbon 

CFC) product ion;  t h a t  o n l y  Sweden j o i n e d  the  U.S. i n  r e s t r i c t i n g  CFC use t w h i l e  about 20 o the r  coicntr ies d i d  n o t ) ;  and t h a t  increased u l t r a v i o l e t  
exposure poss ib ly  may have genet ic  e f f e c t s  i n  a d d i t i o n  t o  the  s k i n  cancer 
problem. (126) Thus, a t  l e a s t  w i t h i n  the  environmental community, t he re  a re  
forces t r y i n g  t o  keep the  fluorocarbon/ozone issue a l i v e .  

A more d i r e c t l y  r e l e v a n t  ( t o  SPS) controversy regard ing  ozone d e s t r u c t i o n  
i s  the  debate i n  the  l a t e  1960's and e a r l y  1970's over developing an American 
SST. The ozone issue (as w e l l  as o the r  r e l e v a n t  issues such as noise,  
son ic  booms and economic v i a b i  1 i ty) was w ide ly  used by environmental  
organizat ions such as the  S i e r r a  Club and Fr iends of the  Earth, i n  t h e i r  
successfu l  e f f o r t  t o  b lock  t h e  American SST's development (31 ). 

Land Use Concerns 

SPS l and  use impacts a re  a f r e q u e n t l y  mentioned concern, p a r t i c u l a r l y  among 
environmental groups. The focus of t h i s  concern i s  l a r g e l y  on t he  l a r g e  
l and  areas requ i red  t o  s i t e  rectennas f o r  a 60-SPS ( o r  more) system. 
t h e  s i z e  of the  t o t a l  land  area t h a t  would have t o  be committed and quest ions 
about committing land t o  SPS t h a t  cou ld  be b e t t e r  p u t  t o  a l t e r n a t i v e  uses 
a re  emphasized (165). 
r e l o c a t i n g  energy i n t e n s i v e  i n d u s t r y  near rectenna s i t e s  t o  minimize t raps -  
miss ion  distances, a l t e r i n g  c l i r r e n t  l and  use pa t te rns  t o  pe rm i t  use of 
d e s i r a b l e  rectenna s i t e s )  have n o t  y e t  been r a i s e d  e x p l i c i t l y  e i t h e r  i n  
t h e  popular press o r  by concerned i n t e r e s t  groups. However, t h i s  l and  use 
aspect might be subslimed i n  a more general  concern about SPS' c e n t r a l i z i n g  
imp l i ca t i ons .  
by regu la to ry  agencies as w e l l  as environmental  i n t e r e s t s  i n  the  environmental  
rev iew process, t h i s  i ssue can be expected t o  emerge as SPS develops. 
use issues are  l i k e l y  t o  become most prominent, however, i n  t h e  con tex t  
of SPS f a c i l i t y  s i t i n g  r a t h e r  than i n  t h e  near term debate over p o l i c y  and 
R&D p r i o r i t i e s .  

Both 

Poss ib le  broader SPS l and  use i m p l i c a t i o n s  (e.g. , 

Further ,  g iven  t h a t  land  use issues rece ive  c lose  s c r u t i n y  

Land 
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I t  i s  noteworthy t h a t  most expressions o f  concern about SPS l and  use impacts 
d id  n o t  a t tempt  t o  compare SPS t o  a l t e r n a t i v e  power generat ion technologies.  
NON - ENV I RONMENTAL CONCERNS 

- Microwave Impacts on Communications 

SPS microwave i n t e r f e r e n c e  wi th  a wide range o f  communications, i n c l u d i n g  
r a d i o  and t e l e v i s i o n  broadcasts, CB and p o l i c e  rad ios ,  and r a d i o  l o c a t i o n  
and n a v i g a t i o n  systems is  one o f  t h e  most f r e q u e n t l y  expressed concerns 
about SPS. 

The popu la r  press u s u a l l y  focuses on r a d i o  and TV broadcasts and CB ar?d 
p o l i c e  r a d i o  t o  c h a r a c t e r i z e  t h e  problem, perhaps because these a f f e c t  the 
genera l  p u b l i c  most d i r e c t l y  and immediately. 
o f  a d e t a i l e d  understanding even w i t h i n  tbe  environinental lenergy community 
o f  many o f  t he  s p e c i f i c  problem areas (e.g., ionospher ic  changes and p o t e n t i a l  
e f f e c t s  on communications systems t h a t  use the  ionosphere t o  propagate r a d i o  
waves, i n t e r f e r e n c e  w i t h  users of f requencies near the  proposed SPS operat ing 
frequency, compe t i t i on  between SPS and cominunications s a t e l l i t e  systems 
t h a t  a l s o  use geos ta t i ona ry  o r b i t s  and p o s s i b l e  l o c a l i z e d  i n te r fe rence  near 
rectenna s i t e s ) .  However, the pervasiveness o f  p o t e n t i a l l y  a f f e c t e d  communications 
systems i n  
c r u c i a l  p u b l i c  acceptance issue. 

There i s  ii t t l e  i n d i c a t i o n  

modern s o c i e t y  (domes t i ca l l y  and abroad) render t h i s  a p o t e n t i a l l y  

As y e t ,  communications i n t e r f e r e n c e  i,n general has n o t  become a major 
p o l i t i c a l  issue, a l though t h e r e  a r e  i n d i c a t i o n s  t h a t  i t  might  increase i n  
importance, f o r  reasons such as t h e  astounding p r o l i r r r a t i o n  o f  CB r a d i o  
use (an est i rndted 30 m i l l i o n  CB u n i t s  i n  c u r r e n t  use i n  the  U . S . ) .  
i n t e r f e r e n c e  l e g i s l a t i o n  was in t roduced  i n  t h e  Senate t h i s  year  by Senator 
Ba r ry  Go1 dwater, and h e a r i  ngs were he1 d i n  June. Federal Communications 
Commission (FCC) s t a f f  i n d i c a t e  no knowledge o f  any major programs t h a t  
have provoked major con t rove rs ies  because c j f  communications i n t e r f e r e n c e  
(166) a1 though some concerns about t e l e v i s i o n  and telephone i n t e r f e r e n c e  
were expressed by groups cpposed t o  s i t i n g  the Navy's ELF communications 
p r o j e c t  i n  Micnigan (see e a r l i e r  d i scuss ion  o f  SANGUINE/SEAFARER). 
FCC s t a f f  i n d i c a t e s  t h a t  t he  C o m i s s i o n  rece ives  f requen t  complaints from 
i n d i v i d u a l s  whose automat ic garage doors open mys te r ious l y  i n  the n i g h t ,  
o r  whose TV programs a r e  i n t e r r u p t e d  by a CB r a d i o  user shout ing "Breaker, 
Breaker",  e t c .  (58). 

Communications 

The c o n s t r u c t i o n  o f  h i g h - r i s e  b u i l d i n g s  i n  urban l o c a t i o n s  has provoked 
c i t i z e n  anger over  i n t e r f e r e n c e  w i t h  t h e  q u a l i t y  o f  t e l e v i s i o n  recept ion.  
F o r  example, i n  Los Angeles i n  1972, homeowners near severa l  new 44-story  
skyscrapers i n  Century C i ty  were up i n  arms over the degradat ion o f  t h e i r  
TV r e c e p t i o n .  Cable t e l e v i s i o n  was a v a i l a b l e  as an a l t e r n a t i v e  f o r  these 
r e s i d e n t s ,  so t h e  problem was resolved through n e g o t i a t i o n  w i t h  the  
Skyscrapers developer, r a t h e r  than through 1 i t i g a t i  on (55 ) . The precedi  og 
cases a r e  c i t e d  n o t  t o  t r i v i a l i z e  the SPS communications problem ( a l l  of 
t h e s e  cases rep resen t  smal l  s c a l e / l o c a l  c o n t r o v e r s i e s )  ; they merely i n d i c a t e  
public s e n s i t i v i t y  t o  i n t e r f e r e n c e  with c o m u n i c a t i o n s  systems t h a t  p l a y  
a majo r  r o l e  i n  t h e i r  l i v e s .  
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Acci  dents /M i 1 i t a r y  Appl  i c a t  i o ~ s / V  u 1 nerabi  1 i ty 

SPS c r i t i c s  t a l k  about the  niicrowdve beam's " p o t e n t i a l  t o  cook t h e  e n t i r e  
w o r l d ' s  popu la t ion"  ( 3 6  ).  
a populated area caused by acc iden ta l  m i s d i r e c t i o n  o f  the  i 
p o s s i b i l i t y  o f  t h e  beail) be ing used as a weapon are mentioi. 
1978 Congressional coinlnittee hear ings bo th  of these. issues 
as was an SPS-dependent A n z r i  ca '  s Vc1 nerab i  1 i t y  t o  des t ruc t  : :>io clf i t s  power 
s a t e l  1 i tes .  
somehow come t o  pass, as opponents were a t  pa ins t o  p o i n t  out ."  (41 ) 

Goth the poss ib le  i nadve r ten t  i [ * r a d i a t i o n  of 

I n  A p r i l ,  
:n and t h e  

r e  ra i sed ,  

"SPS proponents had no gl iarantees t h a t  e i t h e r  c v c n t  m igh t  n o t  

The acc iden ta l  m i s d i r e c t i o n  r i s k  was n o t  h e a v i l y  emphasized i n  in fo rmal  
d iscuss ions  w i t h  concerned i n t e r e s t  groups, a1 though t h i s  concern mighc 
have been subsumed under the  b r o i d e r  microwave r i s k  issue.  
t h e  acc iden t  risk i ssue w i t h  c.ther energy technologies has been am2ly 
revea led  i n  the nuc lear  power and LNG cont rovers ies .  
t h a t  t h e r e  i s  a growing tendency toward r i s k  avers ion  regard ing  new techno lcg ies  
(171). 
i n  t h e  f u t u r e  SPS debate. 

Thc potency of 

Many ana lys ts  fee l  

Th i s  suggezts t h a t  the  microwave acc iden t  i ssue niay w e l l  p l a y  a r o l e  

Concern about percept ions of SPS as a p o t e n t i a l  weapon i s  shared by advocates 
and opponents a l i k e .  
i n  a s t r o n g l y  anti-SPS a r t i c l e  i t 1  t h e  "counter -cu l  t u r e "  magozinc ----.. Clother Jones 
(78 ).  The a r t i c l e  c i t e s  D r .  Aden Meinels  of t h e  U n i v e r s i t y  of Ar izona,  
who argues t h a t  "you d o n ' t  have t o  conver t  an SPS i n t o  a weapon, i t  i s  a 
weapon a l ready"  ( 7 8  ) .  

SPS i s  cha rac te r i zed  as " a  p o t e n t i a l l y  l e t h a l  weapon" 

SPS proponents respond t h a t  t h e  low power d e n s i t y  of the  SPS microwave beam 
renders i t  useless as a Lveapan (167).  
mere ex i s tence  of sucn a major  power source i n  space, acd t h e  space technology 
c a p a b i l i t i e s  imp l ied  by the program (heavy l i f t  launc'h capab i l ' t y  and lb rge -  
sca le  space cons t ruc t i on ) ,  as w e l l  as the  p o s s i b i l i t y  of co i iceal ing a weapon 
i n  such a l a r g e  space s t r u c t u r e ,  render  t h e  m i l i t a r y  i m p l i c a t i o n s  a p o t e n t i a l l y  
ser ious  i ssue  (167). Th is  m i l i t a r y  i m p l i c a t i o n s  i ssue  obv ious l y  i s  Gost 
powerfu l  i n  terms of i n t e r n a t i o n a l  a c c e p t a b i l i t y ;  f o re ign  governments and 
popu la t i cns  would have t o  be s a t i s f i e d  t h a t  SPS posed no t h r e a t  t o  t h e i r  
s e c u r i t y  and sovereignty. Because i t  i s  d i f f i c u l t  t o  imagine the i n t e r n a t i o n a l  
community accept ing on f a i t h  t h a t  SPS poses no m i l i t a r y  t h r e a t ,  D r .  Glaser  
and o the rs  fee l  t h a t  some form of i n t e r n a t i o n a l i z a t i o n  of t h e  program, be 
i t  merely  in te i 'na t iona l  i nspec t i on ,  o r  i n t e r n a t i o n a l  c o n t r o l ,  probably  i s  
unavoidable (174). 

However, they acknowledge t h a t  t h e  

Congressman Richard O t t i n g e r  argues t h a t  because SPS i s  so vu lne rab le  t o  
t h e  presumed Sov ie t  a b i l i t y  t o  des t roy  o r b i t i n g  s a t e l l i t e s ,  i t  would have t o  be 
viewed by the  Soviets as hav ing a f i r s t - s t r i k e  c a p a b i l i t y ,  and would c rea te  a new 
l e v e l  o f  problems w i th  arms c o n t r o l  (36  ) .  A l though t h i s  aspect  of t h e  
i ssue  was n o t  ra i sed  by any of t h e  i n t e r e s t  groups contacted, t h e  ex i s tence  
of powerfu l  cons t i tuenc ies  concerned about t h e  arms race, suggests that; t h i s  
may be a powerful f u t u r e  p u b l i c  acceptance issue,  domes t i ca l l y  as w e l l  as 
i n t e r n a t i o n a l  ly .  
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Cost Concerns 

Along with microwaves, prograni ccs t  issues a re  the most comnonly expressed 
concern a b o u t  the S?S program. The total  capi ta l  investiiient in developing 
SPS i s  recognized as extremely large by advocdtes arid opporieu ts a l ike ,  although 
advocates emphasize the f a c t  t h a t  the s ize  o f  the SPS invcstnient must be compared 
t o  the mzlssive investment required t o  Generate equivalent amounts of energy 
by a l t e rna t ive  means. Further, SPS opponents are  skeDtical a b o u t  the cost  
estimates thus fa r  dev?lq)ed, feel ing t h a t  they underestimate the u'l t i i?iate 
development cost .  The uncerixiinties inherent i r i  1 nng-rang;? predi clions o f  
costs  render thesc estimate; "ridiculous" (165 j .  
( the  space industry) prcposc t h a t  does n o t  end up being t w c j  t o  three t.imes 
more expensive t h a n  t h e i r  estimates." (3G) 

"There i s  nothing t h a t  they 

Beyond the to ta l  number o f  dollars  required, SPS c r i t i c s  emphasize the s ize  
of t h e  ''up f ront"  investillent -- the dollar (and energy) comiiiitmetit t h a t  wx ld  
be required before any energy and, revenue would be produced. 
The asser t icn t h a t  an operatinnal SPS system wol;ld produce large p ro f i t s  i s  
disputed as un rea l i s t i c ,  and i s  compared t o  the overly optiniistic "projecticns 
made two decades agcj fo r  nuclear power" (138);  the projecticn t h a t  the cijzt  
of SPS-generated e l e c t r i c i t y  will be competitive also i s  questioned (76). 

(165)  

However, the most cornmn cost-related concern, w h i c h  was expressed by a1:ni;s i 
every solar/environmencalist organization contacted, i s  the fear  t h a t  
SPS wil l  drain a large proportion cf the limited resources t h a t  could otherwise 
be spent on K&@ and comnmercia 1 i 7 a t i  on o f  decentra1 i zed t e r r e s t r i  a1 so la r  
technologies. As a s t a f f  member of the Solar Lobby p i i t  i t ,  "we m n ' t  a f f o r d  
t o  develop SPS and a t  the same time do the other thinbs t h ? t  need t o  be 
done" ( 1 7 3 ) .  Put  another way, "every dol lar  spent on solar  s a t e l l i t e s  will 
not be spent on t e r r e s t r i a l  solar  research arid conmercializaticn ( 3 6 ) .  
T h i s  argument about financial  p r i o r i t i e s ,  i s  d i rec t ly  related t o  t h e  argupents 
about energy pri ori t i  es t h a t  wi 11 be di scussed l a t e r .  

SPS opponents are  qui te  cynical abou t  the motivations of the large corporate 
business in t e re s t s  t h a t  support SPS.  "Thc industry i t s e l f  sees the solgr 
sate1 1 i t es  as a potenti a1 boon. . . i t would ca l l  for a 1 ong- term comini tnicnt 
of b i l l i o n s  of do l la rs  i n  industry contracts f o r  hardware. I t  therefore cane 
as l i t t l e  surpr ise  when a coal i t ion o f  the concerned companies recently 
formed a non-profi t corporation called the Sunsat Energy Council t o  'eddcate '  
federal  decision-makers abou t  the benefits of solar  s a t e l l i t e s . "  (138) 
SPS i s  "a  collosal  boondoggle"; i t  i s  big business' "way of cashing i n  b i g  
on s o l a r  energy's popularity", according t o  Congressman Richard Ottinger (160) .  

Ownership and  ____- Control(Inc1uding Centralized Ccntrol o f  Energy) 

Most i n t e r e s t  groups contacted, par t icular ly  "appropriate technology", so la r  
and environmental groups, ai-? concerned with who would control the SPS system, 
and spec i f i ca l ly  the central izat ion of control of energy t h a t  would be implied. 
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Decentralized energy, par t icu lar ly  so l a r  applications (.e.g., col lectors  
on every roof) i s  seen as poten t ia l ly  l iberat ing individuals from the power 
o f  centralized u t i  1 i t y  systems The so-called "soft" energy path, 
which emphasizes community-based sinaller scale  encrsy sys tem has a strong 
po l i t i ca l  component. TO quote froni Mother Jones, "Their (SPS) development 
would make u t i l i t y  rnonopolies even stronger than they are  now. A t  a time 
when solar power holds o u t  the promise of decentralized energy emanating 
from people's rooftops and local windmills, SPS would generate ewrgy  t h a t  
must be central ly  dis t r ibuted. ' '  (75). 

(78). 

A more cons i ra tora l  view i s  expressed by Norman Burnett i n  a Washington S t a r  

t h a t  so la r  energy i s  the people's energy source. . .  just waiting t o  be harnessed 
i n  a non-exploitative way, iKmune to  the ;;redaT;icr.is of b i g  business d n d  b i g  
government.", he goes on t o  say t h a t  ''1 rea l ize  t h a t  i f  a way can be found 
t o  confiscate the sun 's  rays for private g a i n ,  Eig Power is  already i n  the 
best position t o  f i n d  i t " ,  even though  "the sun i s  ours, n o t  the po7Jrer 
company's. (30).  

a r t i c l e  t i t  ! ed "Who Owns the Sun . "  After describing so lar  advocatcs views 

Interest ingly,  n o t  a l l  the environmental/energy i n t e r e s t  groups contacted 
expressed t h i s  conspiratorial  vieiv. For example, the Energy Issues Coordinator 
f o r  the Sierra Club Legislative Office i n  California expressed the 
t h a t  the u t i l i t i e s  and centralized energy systems in general ' 'are 
s tay" and must be expected t o  play a role in solar energy's future  
s o l a r  expert who serves as a consultant t o  the National Center f o r  
Technology indicated the view t h a t  central ized energy i s  a f a c t  of 
and t h a t  the vision of .a t o t a l l y  decentralized so la r  society conta 
element of myth (181). Even Mother Jones concedes t h h t  Dr. Glaser 
when he says t h a t  ''some degree o f  centralized e l ec t r i ca l  d i s t r i b u t  

v i  ewpoi n t  
e re  t c  
(171). A 
Appropriate 
i i f r ,  
ns a large 
ir, correct  
on will  

be needed indef in i te ly ,  even i f  a l l  our houses sprout so la r  panels." (78). 

Our l i t e r a t u r e  review and informal group contacts,  suggest t h a t  n o t  much i s  
y e t  known a b o u t  possible SPS ownership arid control arrangements, beyond the 
recognition of a ''problem area--namely t h a t  of control and central  i z a t s o n  by 
large industr ia l  concerns." (143) This  same report  defines the "problelr" by 
claiming t h a t  i n  Dr. Glaserls " b i g  picture" ,  industry *rrould be the P r i l l l G V  
developers and beneficiaries o f  the e n t i r e  system." 
the  suggestion of some s o r t  of arrangement akin t o  C o m a t ,  w i t h  Congress 
chartering a corporation " t o  own the e n t i r e  system and s e l l  stock t o  u t i l i t i e s  
and other companies interested i n  cashing i n  on space e l e c t r i c i t y " .  (143). 

Although Mother Jones a t t r i bu te s  t o  Dr. Glaser the view t h a t  SPS somehow must 
be international t o  cope with possible foreign perceptions of SPS a s  a weapon, 
neither t h i s  a r t i c l e  nor any of the others reviewed ( o r  any in t e re s t  groups 
contacted) commented i n  any way on the poss ib i l i t y  (o r  d e s i r a b i l i t y )  of 
international ownership or  control ,  

They a t t r i b u t e  t o  Glaser 
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Nonetheless, i f  international acceptabi l i ty  forces some form o f  internationzl-  
izat ion of SPS, t h i s  could create  complicatioris f o r  SPS in terms Gf  --- dows t i c  
acceptabi l i ty .  Sc!veral recent and ongoing s i  tuationr, suggest t h a t  t h i s  Cay 
be a sens i t ive  issue: 
American society opposed the Panama Canal Treaty a s  a "giveaway" of zoriiething 
t h a t  belongcd t o  t.he Y.S.; and 2 )  the reluctance of the American governmcnt 
(among o thers )  t c  acccpt the T h i r d  !a!orld position ( i n  the IJN !.?A o f  t h e  
Sea Conference) t h a t  a ? ;  na t ions  must share in the benefits  of the exploitation 
o f  the ocmti's mineral resources, regardless o f  who tias the capabi l i ty  t o  
ac tua l ly  expioi t, thc#se resources. 

1 )  The veheillence w i t h  which a large segment of 

- Energy Poi i cv Concerns 

The arguments discussed previously a b o u t  spending p r i o r i t i e s  (SPS wil l  d r a f n  
f u n d s  froni RRD on other energy technologies, par t icular ly  decentralized 
s o l a r )  and about cent ra l iza t icn  of control of energy supply by large u t i l i t . i e s ,  
a l l  r e l a t e  to  a fundamental disagreement about the energy policy which 
American society should pursue. 

There i s  a body of opinion t h a t  is  increasingly c r i t i c a l  o f  central ized,  
h i g h  technology, capi ta l  intensive energy systems. This view disputes the 
argl;ment t h a t  the ql;ali ty o f  l i f e  i s  direi- t ly  linked to the s ize  o f  our GYP,  
which in  t u r n  i s  dependent on h i g h  (and increasing) levels of energy consginption. 
The  l i n k  belwccn high ecergy consumption and GtJP has been challenged ( 1 ? 2 j ;  
the  measureiilent of q u a l i t y  of l i f e  only i n  terms o f  energy consiimpti~n i s  
held by som3 t o  overlciok factors  such as  environrnei;ta: q u a l i i y  ( 1 2 2 ) .  
Centralized energy w i t h  i t s  extensive d js t r ibu t ion  network i s  attacked as 
i n e f f i c i e n t  and cost ly  (96 ) .  Development of  rencwahle sources o f  enercjv; 
energy technologies t h a t  are  decentralized, local ly  based and G n  a sca:e 
appropriate to  end-use needs; and i ricreased emphasis on conservation (iJiror;gh 
lzss energy-intensive l i f e  s ty les  and  t h r o u g h  more eff ic ie l i t  technologies) 
a r e  offered as a1 ternat ives  t o  the present energy policy (96) .  I t  shGuld k 
noted tha t  S O W  analysts contend tha t  foregoing argument; ignore the rol: o f  
abundant energy supplies in ensuring opportunities for  upwara economic and 
social  mobility among the lower socio-econoinic s t r a t a .  (122)  

To proponets of the ' 'soft ' '  energy path ( in  which renewable so l a r  energy 
obviously miild piay a m j o r  r o l e ) ,  SPS i s  a corruption of the promise o f  
s o l a r  energy. 
a s t a f f  member of Solar  Action (173); "a perversiorj of the present concepts 
o f  s o l a r  energy" To quote Amory Lcvi ns , "Brooklyn Uri dge--1 ike 
s a t e l l i t e s  in  outer space do not s a t i s f y  our c r i t e r i a ,  for  they are  icgnnious 
high technology ways to  supply energy i n  a form and scale  inappropriate t o  
most end-use needs. 'I (96) .  

I t  i s  called " the worst possible way to  use so la r  energy" by 

( 3 6 ) .  

-17- 



Other c r i t i c s  couch the i r  objections t o  a n  energy policy which includes SPS 
on prac t ica l ,  rat.her t . h a n  ahiloscpilical grounds. Relatively simple and lcw- 
cost  decentralized solar tuchilc:cGi<.s o f f e r  mcm iniediate  :hort-t.enn bene?; t s  
because nuch of the techr-!cjlGgy is aircc7dy available "off the shelf"  ( l W ) ,  
and represent a bet te r  use of  l.;mited funds availzble for  energy research ( 1 6 5 ) .  
The fea r  t h a t  a large scale  cormitn;ent: t o  SPS can only come a t  the expense gf 
decentralized so la r  research budgets i s  a recarririy tneme of SPS c r i t i c s ,  
as previously mentioned. 

However, f t  must be rernenibered t h a t  SPS represents renewable energy Jnd  i s  
a s o l a r  project. Thus, even wi t.hi n the envi ronmfntal i st/?ppropri a te  recb- 
nolugy comr!iunity, sorrie who thk:! the  view t h a t  a degrze o f  centralized energy 
production i: unsvoidahle, d o  n o t  h 3 v C  t!:cir minds clfijed to  SPS,  ~ ~ C ~ I J S P  
the a1 ternat ive centralized lFchnologics (coa l ,  nuclear, 5ncltiding St-ecder 
reactors and fusion) a r c  seen as h a v i n g  i?otential drawbacks ( e .g . ,  COY 
h u i  ldup, nuclear pro'li f e ra t ion)  t ha t  may outweigh the percei ved adverse 
impacts of an SPS system (181 ) . 
Even among SPS opponents in  the so la r  community, there i s  a recognition c f  
the poss ib i l i ty  t h a t  SPS may be viewed favorably by Corigr2ss a n d  the public 
because i t  i s  a so la r  project ( 1 7 3 ) .  
energy, as evidenced b y  t k ?  response t o  S u n  Day, i s  thougnt t o  have p layed  
a major ro l e  i n  the House passage (by a wide m a r g i n )  of HR 12505, the SPS 
RD&n Act o f  1978. 

The general popularity of so iar  

Other Concerns- 

Several other  potential  issues a re  mentioned by various SPS c r i t i c s ,  a1 though  
less  frequently than those already discussed. These include: 

SPS w i  11 contribute t o  the pel-cei ved emerging problems concerning 
the environmental and health impacts o f  h i g h  voltage power l ines  
tha t  would be required t o  d i s t r ibu te  SPS e l e c t r i c i t y  ( 1 7 3 ) .  

Too much o f  the  SPS resource commitment i s  fo r  space techfiolow 
and operations rather  than f o r  energy production (1 73 1. 

T h e  noise and sonic boom impacts of launch and recovery operations 
(1 65,171 ) . 
SPS will  lead t o  increased American dependence on imported mineral 
resources (3 6 ) .  

Internationa: complications -- irsually phrased i n  ternis of the need 
fo r  international agreements concerning o r t i  t s ,  frequencies and 
assurances tha t  SPS could not be used as  a weapon (143). 
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SPS BENEFITS 

Advocates and opponents a1 i ke colxede t h a t  the  t ~ ~ s  t compel 1 i r.g arguinents f o r  
SPS stem from the f a c t  t h a t  i t  exploits a rcnexable a n d  effect ively incxhacstible 
energy source (t l ,? sun) and t h a t  i t  uses sola1 energy more e f f i c i en t ly  that ,  
do t e r r e s t r i a l  applications because of almost continuolls exposure and because 
the -illtensity of so ia r  energy in space i s  not reduced by the ea r th ' s  
atmosphere. 

Beyofid these inherent technical charac te r i s t ics ,  potential  economic, p o l i t i c a l ,  
technological ,socia I z!-,:[ envircnmental benefits  are described. 

SPS as a Solution t o  the U.S. ( and  Norlci) Energy Cris is  

SPS could be a major element of the solution t o  the long-term energy supply 
problem tha t  faces American society,  as well as  the r e s t  o f  the v!orld. The 
syst.em could d i r ec t ly  supply a substantial  portion o f  U . S .  energy needs. 
This would reduce our re l ianc? on imported energy supplies ana improve our 
balarice of trade,  with obvious pol i t ical  a n d  econoinic benefits .  
o f f e r s  a fur ther  argument: merely proceeding w i t h  the developiiient o f  SPS 
could help slow o i l  price in f l a t ion ,  even i n  advance of SPS operation, by 
p u t t i n g  the o i l  car te l  on notice t h a t  a l te rna t ives  are  0:; the horizon ( 6 7 ) .  

Dr. G'1riser 

The f a c t  t ha t  an SPS could be directed t o  beam energy t o  much of t.h? world 
a'llot/s SFS, conceptually a t  l e a s t ,  t o  help solve energy pwblenis every.;li?re. 
T h u s ,  SPS might allow the United States t o  export e l ec t r i ca l  ~ w v c y  or a t  
l e a s t  to  export energy technology. The balance-of-trade benefits  of enzrgy 
ar,d/or technology export are  obvi 0~1s. 
p o l i t i c a l  benefi ts .  For  example, SPS conceivably could be used t o  s b p p l y  
energy t o  tile world's "have no t s ' ,  a n d  thereby help provide the e n c r y  
resources required t o  improve the standard o f  l iving i n  the developin? 
world (75) .  

However, SPS advocates Fi so s u c : g e s t  

---_ SPS as  Easeload Solar Energy 

SPS hdvocates a r g x  t h a t ,  with the possible excoptian of ocear! t!ieiwal 
energy ( O T E C ) ,  which has c!?ographi cal 1 imi ta t ions because of the need f o r  
r e l a t ive ly  high ocean v:;ter temera tures ,  SPS i s  t h  only so la r  tectlnology 
t h a t  can supply t rue baselnad power. Even cerir.al!zed t e r r e s t r i a l  so la r  
appl icat ions a re  i nhnrently 1 imi ted  by the di urns1 cycle a n d  consequent 
energy stord.ge prob:cins ( a l t h o u g h  the argument i s  often made t h a t  e r e !  ay 
s torage  i s  d n  engineering problen t h a t  eventually vi11 be solved).  This  
is a l s o  d i r ec t ly  relevant t o  t h e  discfission of S?S potential f o r  aiding 
economic dcveloprnent a b r o a d .  
energy i n  su f f i c i en t  qcranti t i e s  tr, support heavy ipdustrial   US^, where;1s 
SPS obviously could. 
developing countr'cs, such as Inciia, whose industr ia l  development i s  h.incisred 
by the lack of doincstic oi 1 c r  high-grade coal reserves ( 4 5 ) .  

Decentralized so la r  energy c a n n o t  supply 

This f a c t o r  m i g h t  be par i icuiar ly  inipol-tant t o  l a r q e ,  
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TABLE I 1  SPS PUBLIC ACCEPTABILITY - POTENTIAL BENEFITS 

o Most e f f i c i e n t  use o f  renewable s o l a r  energy 

o A s o l u t i o n  t o  the  U.S. and wor ld  energy c r i s i s  

o The only  t r u e  baseload s o l a r  energy system 

o Would gerierate l a r g e  number o f  jobs 

o Energy development and u t i l i z a t i o n  o f  ou ter  space combined i n  one 
program 

o Potent i  a1 f o r  techno1 ogy sp i  n o f f s  

o Enhances U.S. p o s i t i o n  as leader  i n  h igh  technology 

o Environmental ly p re fe rab le  t o  a1 t e r n a t i v e  technologies such as 
coal and nuc lear  

o Psychological  Bene f i t s  - Boost f o r  morale f rom s o l v i n g  energy c r i s i s  
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Interest ingly,  60 percent of the respondents t o  th i s  survev "were iio?eful 
t h a t  e l e c t r i c  power cculd be generated i n  snace for  use on earth" (24 ) .  
Among the 49 ju s t i f i ca t ions  f o r  the space program t o  Lqhich reactions were 
so l i c i t ed ,  power generation ir; space v a s  t h e  tenth most popular. 

Surveys conducted fo r  NASA in 1974 reveal t h a t  a t t i t udes  toward t h e  Space 
Program are  s l igh t ly  illore favorable tnan unfavor;ble, a1 though space technology 
ranks f a i r l y  low on the publ ic ' s  l i s t  of important p r i o r i t i e s .  Program 
dealing with the environment, ear th  resources a n d  enE;-gy appear m s t  a t t r ac t ive  
t c  the general public; programs dealing basicai ly  with spi,ce exploration 
(e .g . ,  manned space f : ights  t o  Ilars o r  the moon) receive r2lat;vzly l i t t l e  
support (113). These findings are  qenera'lly consistent k i i t h  !I\.. hipbr idges  
findings.  Both tb? %?5A study ar-l  ijr. Bainbriciqe foiirid s o x  suuport i c r  
"corrnunication with in.teil iycnt beincjs from other planets" .  4lt!-ioiig!i f t  
i s  speculative, i t  miy be t h a t  the popularity of  two rpcent nicvies "Close 
Encounters of the Third Kind" and "Star  Wars" has, a t  l eas t  temporarily, 
increased popular i n t e r e s t  and  cur iosi ty  a b o u t  non-terrestr ia l  in te l  I igent 
l i f e .  

Of i n t e r e s t  i s  the f a c t  t h a t  favorable survey responses t o  spcc'fic F.!ASA 
programs , a n d  t o  the space e f f o r t  in general, increase with increased 
knowledge. 
t o  individuals, then responses beconie nwrc favorable. 
of NASA and i t s  accomplishments" given t.o respondents pr ior  t o  zik~irig 
fo r  an opinion on the space program i n  general increased favorabic r a t i n g s  
from 41 percmt (without any  descr ipt ion)  t o  65 percent (v:ith ciescripl:.iorij 
and reduced unfavorable ratings .frm 35 percent (without descr ipt ion)  t o  
15 percent ( w i t h  descri ? t i  o n ) .  (1 13 ) 

T h a t  i s ,  when spec i f ics  a b o u t  the space program a r c  explained 
"A brief  c!cscription 

Space Industr ia l izat ion 

Another e lwen t  of the pro-SPS arguments t h a t  stem from the benefits  of prograni 
space a c t i v i t i e s  i s  the prograin's stimulus t o  the indus t r ia l iza t ion  of 
space. 
po ten t ia l .  
t h a t  by the year  23'0, new space indus t r ia l iza t ion  (includinu s a t e l l i t e  
power technology) could produce close t o  2,000,000 j o b s ,  add  from $200 t o  
$800 b i l l i on  t o  the GNP, improve the U.S. balznce of trade by as much as  
$50 b i l l i on  and Fr'oduce t a x  revenues of $20 b i l l i o n .  ( 1 3 4 )  k4vocates of 
space industr ia l izat ion also argue t h a t  t h i s  i s  a f i e l d  t h a t  the Uriited 
States cannot a f f o r d  t o  ignore, because other nations wil l  n o t  igrrorc i t ,  
and thus ' i f  we d o n ' t ,  soinebody e l s e  wi1l.l (75) 

Spacc indus t r ia l iza t ion  i s  seen by SOIW as a f i e l d  w i t h  great  economic 
A recent study f o r  NASA by Science Applications, Inc. predicted 

Technology Spi noffs 

Space industr ia l izat lon also embodies the notion of beneficial  SPS technology 
spinoffs ,  another .  C O K I I ' C ~  ju;t i  f ica t ion  f o r  space ac t iv ' t i e s  in general and 
f o r  SPS i n  oarticuldr.  hlorlq the most v i s ib l e  practica! applications Of  
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space technblogy developed from the space program are  miniaturization of 
electronic components, improvements i n  computer technology, p l u s  a variety 
of new products such as  heat resistant coatings, synthetic lubricants and 
l igh t ,  h i g h  strength metals. (137 ) 

Specifically related t o  SPS, the argument is  offered t h a t  the improvements 
i n  solar  photovoltaics required f o r  SPS would be d i rec t ly  beneficial t o  the 
development of t e r r e s t r i a l  solar  photovoltaic technology. Some c r i t i c s  
are  somewhat skeptical of this, arguing that  d i r ec t  R&D investments a re  a 
much more e f f i c i en t  way t o  achieve desi red technological advances, than 
relying on spinoffs (181). 

Surveys of public a t t i  tudes toward space programs indicate t h a t  spinoffs 
or  "side benefits",  while important,are n o t  decisive i n  overall views 
toward space ac t iv i t i e s .  The 1974 NASA study c i ted  e a r l i e r  revealed t h a t  
42% o f  those surveyed feel  tha t  side benefits are  important, b u t  " tha t  the 
money would be be t te r  spent direct ly  i n  the areas where the side benefits 
have been obtained. 
compared t o  NASA's primary objectives; and 35 percent "feel the side benefits 
have made the Space Program worth the money." (113) 
1978 study found tha t  "Although they accept the notion of spinoffs,  Americans 
do not seem very excited about other benefits  t o  industry and employment." 

E i g h t  percent feel the side benefits are  not important 

Dr. Bainbridge's 

( 24) 

SPS and the U.S. as a Leader i n  High Technology 

Closely related t o  the space ut i l izat ion arguments are the views t h a t  SPS 
would be a stimulus t o  the U.S. position as a world leader i n  science and 
technology. Our technological leadership, i n  this view, is  central to 
the health of the American economy, as well as a great source of national 
pride. 
has been slipping, a s  other na t ions  outspend us i n  research and development. 
Between 1971 and 1976, patents granted t o  Americans declined by 21 percent, 
while a t  the same time, the number o f  people involved i n  non-defense R&D 
i n  Japan grew t o  a level approaching the U.S. total--wi t h  a population base 
less  than half our s ize  (73). 

There is  growing concern t h a t  our position of technological leadership 

T h i s  perception of the potential consequences of an emerging "R&D Gap" was 
forcefully expressed by Rep. Wyler during the House debate on the SPS RSlD 
k t  of 1978. I n  responding to  c r i t i c s  of the b i l l ,  Rep. Wyler argued t h a t  i f  
every energy proposai i s  rejected,  " t h e n  our nation i s  going to  end u p  on 
the international j u n k  p i le  becatise a l l  the nations i n  the world are  moving 
ahead of us i n  technology. And if there is one t h i n g  tha t  i s  true of our 
country and t h a t  i s  the one t h i n g  t h a t  can s e t  i t  apart  i n  maintaining our 
standard o f  l i v i n g ,  .it is our technology." (36) 

Pub1 i c  A % t i  tudes Toward Science a d  Technology 

Of d i rec t  relevance t o  public response t o  the SPS technology argument a re  
pub1 i c  a t t i  tudes toward science and. technology i n  general. 
element of American society that  i s  becoming increasingly concerned tha t  

There i s  an 
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the science and technology are  a mixed blessing. T h i s  view holds science 
arid technology responsible fo r  having unleashed the nuclear genie from the 
bot t le ,  and having made genetic tampering possible through recombinant DNA. 
The recent annual Science Indicators report o f  the National Science Board 
t o  the President noted a "growing concern a b o u t  their  (science and 
technology) cultural  s ide e f f ec t s ,  e .g . ,  on l i f e  s ty les  a n d  values, and 
especially about the e f fec ts  of new technologies." (106) A representative 
of the Sierra Club offered the view t h a t  new technologies, i n  f a c t ,  do 
seem t o  be subjected t o  closer scrutiny fo r  t he i r  potential adverse implications 
than ever before. (171) 

However, the NSF study finds tha t  "the public continues t o  have an over- 
whelmingly positive reaction t o  science and technology. 
the public expressed favorable views in 1976, the same percentage as in 1972 
( a  1974 survey revealed even more favorable a t t i t udes ) .  
much o f  the public fee ls  t h a t  science and technology have caused a t  l ea s t  
some of our problems (106) there apparently i s  s t i l l  a reservoir of posit ive 
sentiment. 

Over 70 percent of 

Thus, even t h o u g h  

Positive Environmental Factors 

SPS advocates see the program in favorable environmental terms, in contrast  
t o  the strong environmental concerns expressed by many c r i t i c s .  While some 
o f  t h i s  apparent contradiction re la tes  to disagreements about the potential 
SPS impacts, the heart of the disagreement r e s t s  on a comparison of potential 
SPS impacts with the impacts of a1 ternative energy technologies ( e . g . ,  coal 
and nuclear). 
a l te rna t ive  technologies, would produce no wastes or  toxic products, would 
not use u p  scarce natural resources, would radiate  waste heat of power 
generation to  space and not to  the t e r r e s t r i a l  environment, and while 
SPS land area requirements ( i  . e . ,  rectenna s i t e s )  appear large,  they are  
comparable to  a l ternat ive technologies (e .g . ,  for  comparable power output, 
less land would be required f o r  an SPS t h a n  would be required t o  s t r i p  the 
equivalent amount of coa l ) .  ( 7 1 )  

Some proponents,  recognizing the uncertainties surrounding microwave en- 
vironmental issues couch the environmental issue in somewhat more con- 
di t i  onal terms. 
debate on the F l i p p o  b i l l  ( the  SPS RLD b i l l  passed recently by the 
House) s ta tes :  
(solar  power satel  1 i t e s )  envi ronmental impa;'i may be the lowest of  any 
currently envisionable energy source. I' 

Some SPS c r i t i c s  take exception t o  a favorable environmental evaluation of 
SPS relative to  other energy options. This i s  not because they prefer 
Coal or nuclear technologies, b u t  because they consider an a l ternat ive 
energy policy based on conservation, t e r r e s t r i a l  photovoltarics, solar  heating, 
biomass conversioE, windmills, e t c .  t o  be preferable t o  SPS or the other 
central i zed hi gh techno1 ogy options . (78) 

SPS proponents argue t h a t  SPS operations, in  contrast  to 

For example, Representative Gammage in the House f loor  

" I f  the energy can be safely beamed t o  Ear th ,  t he i r  

(36) 
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Psychological Benefits 

Other arguments offered by SPS proponents are inore emotional and psychological 
in nature. 
inspiring goal f o r  the people of the United States and  t h a t  i t s  accomplishment 
would be a great source of national pride ( 6 9  ).  

William Gordon of Rice University argues t h a t  SPS can be an 

Peter Glaser sees SPS a; having the potential f w  changing public perceptions 
of the future by demonstrating t h a t  the  energy c r i s i s  can be solved and 
by opening u p  the possibi l i ty  of the industrialization and eventual colonization 
of space. 
and restore the c lass ic  American confidence in the future." ( 6 7  ).  

?he SPS progrzrn even i n  i t s  early stages "may help dSspel current Gloom 

The Consequences of Not Proceeding with SPS Development 

Some SPS proponents s t ress  t h a t  no t  developing SPS may threaten the basic 
economic v iab i l i ty  of American society, holding t h a t  SPS may be the only 
viable energy al ternat ive for  t h e  U.S. for  the next 30 t o  40 years. (99)  
This view rests  on a comparative evaluation of  SPS with the other conceivable 
energy al ternat ives ,  and  i s  based on a n  apparent conclusion t h a t  the other 
a1 ternatives have more severe technological , envi ronmental and/or societal  
problems associated with the i r  large-scale implementation. 

A less  extreme version of th i s  position holds t h a t  we cannot a f fo r t  n o t  
to pursile SPS as  an option, a% leas t  unti l  i t s  benefits and  costs can be 
more clear ly  established. 
so t h a t  the go/ne-go decision can be made in a timely fashion. Then i f  
other energy technologies do  not prove out,  f o r  whatever reason, the U.S. 
wi 11 not face economic disaster  because o f  catastrophic energy shortages. 

Thus, SPS should receive sufficient.  funding 

Siting-Related Issues 

Thus f a r  we have considered only issues t h a t  deal with public acceptance 
of the SPS program as a whole. The impacts and issues of concern discussed 
so f a r  deal largely with national) policy and pr ior i t ies  a n d  with broad  
environmental factors .  These issues are  fundamentally independent of where 
spec i f ic  SPS f a c i l i t i e s  (e.g. ,  rectennas, launch and recovery f a c i l i t i e s )  
may be s i t ed .  
s ize  of t h ?  to ta l  land cGmnlitment, and merely note the concern t h a t  l a n d  
areas desirable for  SPS may also be desired for other uses. 
appropriate because, i n  the near term, the debate c?er SPS will be in terms 
of whether or  n o t  the program should proceed a t  a l l ,  rather t h a n  specifics 
O f  m r o g r r a c t i v i t i e s  should take place. 
Will cer ta inly a r i s e  when the program evolves t o  the point where f a c i l i t i e s  
must be developed. However, the nature of the specific controversies t h a t  
can be exycted  t o  a r i s e  in the context of SPS f a c i l i t y  s i t i ng  will be 
considerably different  than the national debate. A1 t h o u g h  some of the 

The land use concerns previously discussed deal with the 

This i s  considered 

Si ting-related controversies 
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substant ive issues w i l l  be t h e  same (e.g., microwave r i s k s ,  communications 
e f fec ts ,  acc ident  p o t e n t i a l ,  jobs, c e n t r a l i z e d  c o n t r o l  o f  energy supply) ,  
t he  focus w i l l  be much inore h e a v i l y  on the  s p e c i f i c  reg iona l  and l o c a l  
imp l i ca t i ons  of these issues. 
on more l o c a l i z e d  a i r  q u a l i t y ,  water q u a l i t y ,  growth, l i f e  s t y l e ,  e t c .  
imp1 i c a t  i ons . 

Fur ther ,  much more a t t e n t i o n  w i l l  be focused 

It c l e a r l y  i s  premature, and i s  i n  f a c t  impossible,  t o  at tempt  t o  assess t h e  
l i k e l y  a c c e p t a b i l i t y  of s i t i n g  SPS f a c i l i t i e s  i n  s p e c i f i c  zreas, as s p e c i f i c  
s i t e s  have n o t  y e t  been i d e n t i f i e d .  
funct ion,  i n  p a r t ,  of impacts i n  the  s p e c i f i c  area i n  quest ion.  
p r o j e c t  impacts depend on ambient cond i t ions  i n  the  s i t i n g  area. as impacts, 
by d e f i n i t i o n ,  a re  incremental  e f f e c t s  on a p r e e x i s t i n g  s i t u a t i o n  o r  
"environmental se t t i ng . "  For example, t he  same amount o f  a i r  p o l l u t a n t  
emissions would have a d i f f e r e n t  impact i n  an area where a i r  q u a l i t y  a l ready 
i s  degraded than in an area where the  a i r  i s  clean. Fur ther ,  a t t i t u d e s  
d i f f e r  i n  d i f f e ren t  areas; impacts t h a t  a re  "acceptable" t o  the  popu la t ion  
o f  area X ,  may be "unacceptable" t o  the  popu la t ion  o f  area Y.  
Area X res idents  could have s t rong pro-economic growth a t t i t u d e s  and cou ld  
decide t h a t  t he  jobs produced by a g iven p r o j e c t  were more impor tan t  t o  them, 
than the  associated a i r  p o l l u t i o n .  
opposi te  dec is ion- - tha t  ma in ta in ing  environmental q u a l i t y  was more impor tan t  
than a p r o j e c t ' s  economic s t imulus.  

It i s  l i k e l y ,  however, t h a t  t he  f o l l o w i n g  k inds  o f  issues w i l l  have t o  
be inc luded i n  assessments o f  the  l o c a l  and reg iona l  a c c e p t a b i l i t y  of 
s i  ti ng SPS-re1 ated f a c i  1 i t i e s :  

Pub l i c  r e a c t i o n  i s  assumed t o  be a 
Unavoidablv, 

For  example, 

The Area Y popu la t ion  cou ld  make the  

A i r  q u a l i t y  

Water q u a l i t y  and a v a i l a b i l i t y  ( p a r t i c u l a r l y  i n  t h e  a i r d  and semi- 
a r i d  areas of the  Western U.S . )  

Habi ta t  impacts, i n c l u d i n g  a1 t e r a t i o n  o r  des t ruc t ion ,  food cha in  
d is rup t ions ,  f l o r a  and fauna species d i v e r s i t y ,  e f f e c t s  on m i g r a t i o n  
pat terns,  and endangered/threatened species. 

Land use e f f e c t s ,  i n c l u d i n g  l and  use compet i t ion,  a l t e r a t i o n  of 
e x i s t i n g  l and  use pa t te rns  and c o m p a t i b i l i t y  with e x i s t i n g  land 
use plans. 

Economic e f f e c t s ,  i n c l u d i n g  jobs and p u b l i c  revenues produced, 
poss ib le  d i s rup t i ons  t o  the  e x i s t i n g  economic base, t h e  economic 
ef fects  o f  increased energy supp l ies  and l o c a l  a t t i  tudes toward 
g r w t h  and development. 

Social e f f e c t s ,  i n c l u d i n g  e f f e c t s  on r u r a l  l i f e s t y l e s  of popu la t i on  
growth ( p a r t i c u l a r l y  du r ing  c o n s t r u c t i o n  phases), i .e., "borntown" 
e f fec ts .  
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7) Aesthetic e f fec ts ,  both of project f a c i l i t i e s  themselves and of 
projuct-r21 ated growth. 

8 )  Cultural resources, including archaeological and his tor ical ly  
s ign i f icant  s i t e s  and, particularly,  impacts on Native American 
in te res t s .  

Regionalism i s  l ikely t o  play a p a r t  i n  the context of SPS rectenna s i t i n g ,  
as individual s t a t e  governments or regional groupings of s ta tes  (e .g . ,  the 
Rocky Mountain s t a t e s )  decide whether SPS f i t s  in to  their. own regional, 
as  opposed t o  na%ional (or  loca l )  perspectives of a desirable energy, 
environmentdl , economic and socio-political future. Increasingly, as part  
of a broad trend toward decentralization noted by analysts such as John 
Naisbit t  of the Center for  Policy Process, individual s ta tes  and regions 
a re  insisting on developing the i r  own policies on energy and resource issues 
( 3 4  ). Examples of  this trend are widespread; the Rocky Mountain s t a t e s  
f i g h t i n g  the r a p i d  development of their  coal and o i l  shale resources on 
environmental, social  and water resources grounds; the Rockies opposition t o  
siting large pawer plants i n  the i r  states t o  serve the needs of dis tant  
urban centers i n  the northwest and/or i n  Southern California; California 's  
laws tha t  are  making i t  vir tual ly  impossible t o  develop new nuclear f a c i l i t i e s  
there ,  as well as Cal i fornia 's  insistence on making i t s  or;;n LNG s i t i ng  
decisions, regardless of federal agency wishes. 

T h i s  regional perspective has n o t  yet surfaced regarding SPS. 
i s  l i k e l y  to  be important as th i s  policy decentralization process continues 
( i f  i t  does). 

However, i t  
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INTERNATIONAL P U B L I C  A C C E P T A N C E  (NON-GOVERNt lENTAL)  

Environmental activism outside of the United States has become increasingly 
widespread in recent years. 
i n  many ways, ci t izens in a number of other countries have j o i n e d  forces 
t o  advocate or  oppose policies a n d  projects on environmental grounds. 
effectiveness has been noteworthy, and  includes : 
role  in voting a government o u t  of off ice  a f t e r  44 years (Sweden), serious 
interference with the opening of a $2 .6  bi l l ion dol lar  a i rpor t  and  causing 
reconsideration of planned a i rpor t  expansion and of related projects (Japan) 
and s ta l l ing  t h e  construction of nuclear f a c i l i t i e s  th roughou t  Western 
Europe. 

Paralleling domestic in te res t  group formation 

Their 
a widely acknowledged 

SPS ra i ses  a variety of issues of international concern which must be resolved 
a t  a n  early stage of development. 
t h r o u g h  formal intergovernmental negotiation o r  via channels provided by 
international agencies ( e . g . ,  the International Telecommunications Union). 
Among these a re  the assignment of geostationery orbi ta l  s lo t s  and transmission 
frequencies, t h e  sharing of resourres, costs and benefits ,  control and 
sovereignty, e tc .  Of concern here, however, are non-governmental aspects 
of international public acceptance; legal ,  diplomatic and po l i t i ca l  issues 
involving formal governmental relations are presently being addressed in other 
reports.  

Many of these issues can only be treated 

Foreign populations are  potentially as diversc as  the American Dublic in t h e i r  
responses t o  SPS. 
projects was indicated above and will be fur ther  documented in these pages. 
The importance of international public opinion can be overlooked only t o  the 
detriment of a balanced assessment o f  potential SPS contributions t o  
mankind's energy budget. 

For our purposes, foreign populations can be usefully divided into several 
groups ,  permitting us t o  identify shared general character is t ics  
v l i  thi  n these groupi nqs which may inf 1 uence the development of governmental and  
a n d  non-governmental a t t i tudes  towards SPS. 

envi ronnental issues are o t  present i n t e re s t  where these responses are 
judged to  be of a spontaneous, or a t  l ea s t  independent nature. 
therefore,  are public expressions organized 
for o f f i c i a l  policy. 
populations of Eastern bloc countries i s  regarded as more appropriate for  
diplomatic and le7al analysis,  and  will  not be considered here. 

Their effectiveness in advocating the i r  points of view on other 

As a primary condition, responses t o  

Excluded, 
by governments t o  show support 

On th i s  basis,  the public acceptabili ty of SPS t o  the 

The range of countries broadly grouped as Emerging, Less Develoned, Third 
World, Non-Aligned, e tc .  i s  too  great f o r  useful analysis.  Some. (e .g . ,  Cuba) 
share a n  approach Lo domestic policy with the Eastern bloc, d will n o t  
be considered. More important, however, i s  the re la t ive  economic development 
of the countries a n d  the sheer s ize  of t he i r  populations. Brazil and India, 
for example, with rapidly growing  industr ia l  bases, have a vastly d i f fe ren t  
potential for public response t o  SPS t h a n  do Chad or Guatemala. Countries 
of limited size and  level of development a re  held t o  be of lesser  in te res t  
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only from the perspective of non-governmental pub1 i c acceptance. 
suggests strongly t h a t  public expression regarding international issues i s  
of limited significance in comparison with governmental opinion, which has 
been excluded from present consideration. 

Observation 

The larger  and r icher nations in th i s  group hdve t o  date exhibited relat ively 
l i t t l e  public in te res t  in environmental issues.  I n  the absence of a bet ter  
model, i t  i s  useful t o  assume t h a t  environmental movements v i l ;  eveptually 
develop in response t o  actual o r  perceived imminent impacts result ing from 
technological aevelopnient. Such movements will p r o b a b l y  be patterned i n  
some way a f t e r  those in North America, Western turope ana  Japan, a l t h o u g h  
the e a r l i e s t  expressed concerns pay come from cjovernments rather t h a n  private 
c i t izens  (e .g . ,  Iran, where the major impetus for development of a i r  
pollution control has come from off ic ia l  sources). Almost cer ta inly,  there 
will be differences among nations with respect t o  t ac t ics  and  s ty l e  of 
expression, ref lect ing differ ing t radi t ions a n d  present conditions. Jus t  
as  l i ke ly ,  however, i s  the probable similari ty of the types of issues around 
which movements will coalesce, as anti-nuclear movements in Germany t u r n  t o  
the courts t o  delay unacceptable nuclear projects , and Japanese ac t i  s i  s t s  
hotly contest  developments which threatens rural l i f e s ty l e s .  We conc!ude, 
therefore,  t h a t  public responses in larger developing countries canriot 
comfortably be predicted t o  d i f f e r  in many s ignif icant  ways from those in 
countries where a c t i v i s t  movements already ex is t .  Altnough environmentally- 
oriented public a t t i tudes  in these countries will probably have l i t t l e  
influence during the early stages o f  SPS development, a decision t o  implement 
SPS a t  the ra te  of two s a t e l l i t e s  per year beginning around the year 2000 
would probably ~ l l o w  enough time for  environmental movements t o  develop 
i n  some countries where they do not yet ex is t .  

The c i t izens  of the industrialized nations of Western Europe, Japzn and  Canada 
cons t i tu te  the public outside of the United States which i s  l ikely t c  take 
a position f o r  a n d  against SPS in t h e  re l s t ive ly  near future.  The level 
and tenor of public awareness of SPC wiil obviously be c r i t i c a l  t o  the 
acceptabi l i ty  o f  the concept and the implications of i t s  development. 

Awareness o f  SPS in the United States i s  s t i l l  rather limited, as noted 
elsewhere in th i s  report .  
been published o r  broadcast. 
publication o f  - New Scient is t  (123) notes t h a t  s a t e l l i t e  solar  collectors 
a re  more e f f i c i e n t ,  t h a t  o u t p u t  i s  less interrupt ible ,  t h a t  land use problems 
would be smaller t h a n  w i t h  ground based col lectors .  SPS i s  described as 
sui table  fo r  international participation, b o t h  f o r  research and  construction 
of components. 
shu t t l e  launchings, effects  on the ionosphere, and possible radio frequency 
interference (123). 

I n  other industrialized nations, even less  has 
An a r t i c l e  in a recent issue of the Brit ish 

Rrieily mentioned are the problems of impacts of repeated 

Reportedly, an a r t i c l e  e a r l i e r  t h i s  year in Die Stern exposed the German- 
speaking public to  SPS in similarly favorable teriiis, including references 
t o  the possibi l i ty  o f  German industrial  participation, and  tne existence 
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of a GeFmanSPS design; a BBC-TV program c a l l e d  "Spaceships o f  t he  Mind" 
inc luded a favorable segment on SPS dur ing  1977; and a Japanese p u b l i c a t i o n  
on Japan's involvement i n  space programs l i s t e d  SPS as an area o f  p o t e n t i a l  
involvement, i n c l u d i n g  the  poss ib le  c o n t r i b u t i o n  o f  subs tan t i a l  funds f o r  
R&D (167). 

C r i t i c a l  mass media desc r ip t i ons  of SPS i n  non-U.S. pub l i ca t i ons  are n o t  
known t o  the author,  though i t  i s  reasonable t o  conclude t h a t  t h i s  i s  due 
more t o  t h e  l a c k  of knowledge about SPS than t o  the  p o s s i b i l i t y  t h a t  none 
w i l l  appear. 
(cost ,  microwave r i s k s ,  m i l i t a r y  p o t e n t i a l ,  increased c e n t r a l i z a t i o n  of 
energy d i s t r i b u t i o n ,  e t c . )  w i l l  a lmost c e r t a i n l y  f i n d  some, perhaps a g r e a t  
deal, of support  i n  o ther  count r ies .  

I n  the  absence of s i g n i f i c a n t  i n t e r n a t i o n a l  p u b l i c  awareness of SPS, t he  
poss ib le  responses o f  f o r e i g n  popu la t ions  can on ly  be ex t rapo la ted  f r o n  
known responses t o  o ther  issues and trends now emerging. 
a re  c i t e d  below. 
p r e d i c t i n g  p u b l i c  behavior,  w h i l e  a t  t h e  same t ime respec t ing  t h e  weight  
of evidence o f  pas t  behavior as an i n d i c a t o r  o f  poss ib le  f u t u r e  ac t ions .  

C r i t i c i s m  such as those i n  t h e  Mother Jones a r t i c l e  (78 

Several examples 
The reader i s  urged t o  keep i n  mind the  u n c e r t a i n t i e s  i n  

Pan-Nationalism 

O f  growing importance t o  an understanding o f  i n t e r n a t i o n a l  pub1 i c  accept- 
ance issues i s  t he  format ion o f  i n t e r e s t  groups w i t h  membership drawn from 
severa l  countr ies.  
t i o n s  can form around a s i n g l e  issue, such as t h e  proposed French f a s t  breeder 
r e a c t o r  a t  Creys-Malv i l le .  Several thousand o f  t h e  30,000 demonstrators 
were repor ted  t o  be German, Belgian, Swiss and Scandanavian (89 ) .  
The i r  oppns i t ion  t o  nuc lear  f a c i l i t i e s  i n  t h e i r  own coun t r i es  (see below) 
presumably mot ivated these demonis t ra tors  t o  o f f e r  support  t o  t h e i r  French 
col leagues. 
i n  one country, p ro  o r  con, t o  SPS, may generate a c t i v e  support  i n  o the r  
count r ies ,  and n o t  merely passive sympathy. 

Of more p o t e n t i a l  s i g n i f i c a n c e  i n  t h e  l ong  r u n  i s  t h e  s t i l l  small Fr iends 
of the  Ear th  I n t e r n a t i o n a l  (FOEI) .  I Sixteen coun t r i es  were represented a t  
t h e  seventh annual meeting, he ld  i n  Brussels  i n  November, 1977, i n c l u d i n g  
Great B r i t a i n ,  France, Sweden, A u s t r a l i a ,  New Zealand, t h e  Uni ted States,  
Belgium, Canada, Holland, I t a l y ,  Japan, Spain, Germany, Mexico, Swi tzer land 
and Greece (100). 
of t h e  Ear th  (FOE) organizat ions,  a l though some appear t o  be q u i t e  s m a l l  
( t h e  Mexican v o L p  claimed 30 members); t h e  Greek p a r t i c i p a n t  repo r ted  t h a t  
p u b l i c  i n t e r e s t  a t  home was emerging i n  response t o  proposed nuc lear  f a c i l i t i e s ,  
and t h a t  " t h i s  i s  an auspic ious t ime t o  e s t a b l i s h  FOE/Greece" (100). 

This  loose c o a l i t i o n  of n a t i o n a l  FOE'S i s  a p recedent -se t t ing  example of 
Pnterna t iona l  cooperat ion among p r i v a t e  c i t i z e n s  who share c m n  values 

As w i t h  s ing le -na t i on  groups, such i n t e r n a t i o n a l  c o a l i -  

Of s i g n i f i c a n c e  here i s  the  p o s s i b i l i t y  t h a t  a p u b l i c  response 

Most o f  t h e  coun t r i es  represented have f u n c t i o n i n g  Fr iends 
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and p r i o r i t i e s .  The m o t i v a t i o n  t o  a c t i v i s m  i s  h e a v i l y  dominated by oppos i t i on  
t o  nuc lear  energy; t he  1977 meeting issued a r e s o l u t i o n  which concludes: 
FOEI "Resolves: To use a l l  means a t  i t s  d isposal  t o  promote the o r d e r l y  
abandonment of nuc lear  power and the  adoption by t h e  peoples of t he  world, 
by n a t i o n a l  governments, i n t e r n a t i o n a l  agencies , and o the r  i n s t i t u t i o n s ,  
of s o f t  energy s t r a t e g i e s  - i n s p i r e d  by p r i n c i p l e s  of freedom and autonomy". 
( 100). 

I t  i s  probable t h a t  FOEI w i l l  express i t s e l f  on SPS when a l a r g e r  percentage 
of i t s  members become aware of it, and w i l l  concern i t s e l f  both w i t h  p o l i c y  
as w e l l  as s p e c i f i c  implementation issues. 

European Nuclear Energy Programs 

Fo l l ow ing  the  abrupt  r i s e  i n  o i l  pr ices i n  1974, Western European governments 
accelerated o r  d ra f ted  plans f o r  developing nuc lear  energy t o  cushion t h e i r  
r e l i a n c e  on o i l  from abroad. Despite t h e  l a c k  of conventional energy sources, 
these same governments have b2en forced t o  c u r t a i l  t h e i r  ambit ious develop- 
ment programs i n  t h e  face o f  energet ic,  sometimes v i o l e n t  p r o t e s t s  w i t h  sub- 
s t a n t i a l  grass-roots support .  

Nuclear power was a major issue i n  the Swedish na t i ona l  e l e c t i o n s  i n  1976. 
A year  e a r l i e r ,  i t  was a l ready recognized as a key issue (190); Olaf Palme's 
Socia l  Democrats l o s t  c o n t r o l  o f  t h e  Swedish government a f t e r  44 years i n  
power f o l l o w i n g  a campaign i n  which the v i c t o r s ,  l e d  by Thorbjorn F a l l d i n ,  
v i g o r o u s l y  at tacked t h e  government's pro-nuclear p o l i c i e s .  Palnie a t t r i b u t e d  
h i s  de fea t  t o  t h e  nuc lear  issue (190), a l though o the r  observers g i v e  weight 
t o  a v a r i e t y  o f  domestic issues, o f  which nuclear energy was o n l y  one. 

I n  Germany, t h e  government has c u t  back i t s  plans by a t h i r d  ( f rom 45,000 
megawatt capac i t y  by 1985 t o  30,000 megawatts) f o l l o w i n c  a se r ies  o f  p r o t e s t s  
and denionstrat ions (162). One such denionstration, i n  Grohnde, r e s u l t c d  i n  
i n j u r i e s  t o  80 demonstrators and 237 o f  t he  repo r ted  4,000 p o l i c e  who were 
t h e r e  (162). 

Opposi t ion t o  nuc lear  energy i n  France has a l ready  l e d  t o  one death and a t  
l e a s t  20 i n j u r i e s  a t  C r e y s - r l a l v i l l e  (89 ) .  The S o c i a l i s t s ,  l e d  by Francois 
M i t t e r r a n d ,  have suggested hold ing a n a t i o n a l  referendum on nuc lear  efiergy, 
a l though Pres ident  Giscard d 'Es ta ing  has declared t h a t  t o  be u n c o n s t i t u t i o n a l ;  
t h e  Communist P a r t y  has l i n e d  up w i t h  t h e  Government on t h i s  issue, and 
aga ins t  t h e  S o c i a l i s t s  (89 ) .  A Dutch p u b l i c  op in ion  p o l l  i n d i c a t e s  t h a t  
more than h a l f  o t  t he  Dutch populat ion i s  aga ins t  nuclear energy; oppos i t i on  
t o  government plans f o r  t h ree  nuclear p l a n t s  and the  b u r i a l  o f  wastes was 
r e p o r t e d  i n  t h e  NY Times (89 ).  

I t a l i a n  opposi t ion,  w h i l e  p a r t l y  based on cos t ,  a l s o  draws on f e a r s  of a 
p o p u l a t i o n  made s e n s i t i v e  t o  p o l l a t i o n  by t h e  explos ion a t  a chemical p l a n t  
i n  Seveso i n  1976, 30 m i l e s  from a proposed nuclear s i t e  (88 ) .  F O E I  
r e p o r t s  t h a t  50,000 s ignatures were obtained urg ing m o d i f i c a t i o n  o f  s i t i n g  
laws (1001. 
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In Great Britain,  S i r  Brian Flowers, the former head of the Atomic Energy 
Authority, has called for  caution i n  developinq new f a c i l i t i e s .  
Commission headed by Flowers has expressed serious doubts about the plutonium- 
fueled reactor t m w  under development (146 ) .  

The evidence ci ted above loads t o  the conclusion t h a t  ac t iv i s t s  i n  Western 
Europe have effectively advocated an anti -nuclear viewpoint, and t h a t  govern- 
ments have responded by scaling back t h e i r  nuclear programs. 
fac tors  have probably also contributed t o  this  response (cost ,  effect ive 
energy conservation, waste storage uncertainties) the lack of acceptabili ty 
of nuclear pcwer to  many Europeans i s  c lear ly  a contributor. 

A Royal 

While other 

The capacity of Europeans t o  mount an effect ive campaign on an energy issue,  
and the fact  tha t  energy generation i s  by f a r  the most sensi t ive environ- 
mental issue in Europe, suggests strongly tha t  these same groups will take 
a position regarding SPS, i f  they feel t h a t  t he i r  values and p r io r i t i e ;  would 
be affected by SPS. 

Land Use and Quality of Life 

The stormy opening of Tokyo's Narita International Airport on May 20, 1978, 
i s  merely the most recent episode of an 18 year long controversy. 
increasing momentum of post-war recovery, symbolized f o r  many by the open- 
i n g  of t h e  125-mph Bullet Train between Tokyo a n d  Osaka, apparently led t o  
a governmental decision t o  build a completely new a i rpor t  fo r  Tokyo rather  
than t o  expand Haneda Airport, which some o f f i c i a l s  favored (120) .  
The s i t e  was selected i n  1966; the f i r s t  demonstrations in opposition took 
place i n  the same year (1 201, 

The 

Objections t o  Nari t a  include resentment o f  forced expropriation of land froiii 
local farmers, objections t o  the noise o f  both a i r c r a f t  and the new Bullet 
Train l ine needed f o r  the 41-mile commute to  Tokyo ( i t  has not been bui l t ;  
needed land could not be acquired), concern w i t h  the r isk o f  s h i p p i n g  j e t  
fuel t o  Narita by r a i l  unti l  a pipeline can be l a id  (residents have accepted 
an agreement with a i rpor t  authori t ies  l imiting shipments t o  a maximum of 
28,000 barrels/day, b u t  f o r  only three years) .  

Narita was t o  open i n  1971 ; i t  opened i n  1978. Twc additional runways - 
needed i f  Nari ta i s  t o  acconimodate the increased t r a f f i c  for  which i t  was 
developed - cannot be bu i l t  because 20 landowners refuse t o  s e l l  t he i r  land. 
The government has had  t o  promise t o  re f ra in  from forced land expropriations. 
Objections t o  a i r c r a f t  noise have been wet, a t  the cost  of an 11 pm t o  6 am 
curfew for a i rport  operations ( 3 5  ) .  

A significant outcome of the Narita dis?ute ,  which i s  f a r  lrom over, has 
been the forced recognition by official-, of the need t o  consult w i t h  local 
c i t izens  - a major departure from Japanese t rad i t ion  ( 1 2 0 ) .  
the development of broadly Sased in te res t  groups with a n  awareness of 
their power t o  influence the government (35 ) .  A th i rd  i s  the 

Another i s  
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emergence of a movevent espousing the values of a rura l ,  agricultural  l i f e ,  
and demanding the preservation of prinie farmland (120) .  

Japan's great dependence on imnorted o i l  could be expected t o  generate in te res t  
in SPS, a n d  Derhaps the desire t o  participate in order t o  receive i t s  benefits. 
The selection of a rectenna s i t e  cwld  lead t o  a controversy of the so r t  
Narits. i s  facing, a n d  thcs  serve t o  diillinish both o f f i c i a l  and  public inter-  
e s t .  

Pol i t ical  -- Consideratiorsand Internatiorial Public Acceptance 

The image of the United States i n  the eyes of the ci t izens of other n2tions 
will  have an unpredictable, b u t  probably substant ia l ,  influence 01-1 pilbiic 
acceptance of SPS. If SPS i s  organized on a n  international basis,  other 
governments will be aware of and presumably sensi t ive t o  the at t i tudes of 
t h e i r  cit izens o r  the same issues l ikely t o  be of concern t o  Americans. If 
SPS develops as a solely American program, foreign non-governmental responses 
can s t i l l  be anticipated,  b u t  they are  l ikely t o  be based on a different  
assessment o f  costs ,  r isk a n d  benefits. 

To the extent t h a t  the United States i s  seen as a large domineering power 
will ing t o  use i t s  economic weight t o  i t s  excluzive advantage, the neeescary 
international agreements for  frequency and orbital  assignments could be 
d i f f i c u l t  t o  negotiate. 
g ian t  multi-national corporations could, under certain conditions, expand 
t o  include resentment of SPS. 
lack of a coherent energy policy that  could lead t o  substantial  reductions 
of o i l  imports contains a lack of sympathy for  ou r  large balance of payments 
d e f i c i t  - the problem i s  t o  a degree seen as self-created.  The need for SPS 
could a l so  be secn so ,  whether or not the parallel  i s  appropriate. The use 
by the United States of a f i n i t e  resource - geostatsonary orbital  s lo t s  - 
could then be resented by those w h o  see them being "wasted" by an  encrgy- 
extravagant America. Other world-wide impacts, such as depletion of scarce 
resources t o  Sui 1 d SPS, upper atmosphere impacts, o r  corr,rnuni cations interference 
could be viewed similarly.  

Resentment in some quarters o f  the influence of 

The current cri t icism i n  Europe of Aaerica's 

Examples of responses on the par t  o f  non-Anericans t o  (iur actions are well 
known. 
hand, v i s i t s  of American nuclear-powered naval vessels provoked demonstra- 
t ions  i n  Japan; oGr involvement in Viet Nam was b i t t e r ly  opposed i n  many 
countries,  although the governments of those countries may have been more 
p o l i t i c  i n  t he i r  stateRents. 

The success of the Apollo program was widely admired. On the other 

Any e f f o r t  t o  influence international public opinion toward SPS, even i n  
the most benign ways (dissemination of low key, conservatively phrased infor- 
mational materials,  fo r  example), must be approached with extreme caution. 
Foreign governments can be expected t o  react very ut1favoi9ably t o  any American 
e f f o r t  t o  influence the i r  cit izens on issues of such a pol i t ical  nature as 
SPS, as did the Cavernment c f  Israel recently !hen President Carter was 
accused of trying t o  force the current Israel i  govel-ninent from off ice .  Such 
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an e f f o r t  could e a s i l y  have the  exac t  opposi te  e f fec t  t o  t h a t  intended. The 
c i t i z e n s  of fo re ign  count r ies  themselves can be expected t o  r e a c t  equa l l y  
nega t i ve l y  t o  any h i n t  t h a t  the  American government, o r  a p r i v a t e  i n s t i t u t i o n  
as l a r g e  as t h a t  which would need t o  be i nvo l ved  i n  SPS, i s  a t tempt ing t o  
manipulate p u b l i c  op in ion  i n  favo r  o f  American i n t e r e s t s .  

TECHNIQUES FOR DEAL!NG WITH PUBLIC ACCEPTANCE 

The fo l l ow ing  sec t i on  addresses the  ques t ion  o f  what techniques may be a v a i l -  
ab le  t o  the  SPS program t o  assess, t he  m u l t i p l i c i t y  o f  impacts, values and 
perce ived i n t e r e s t s  t h a t  are c e r t a i n  t o  be a f f e c t e d  by the  SPS program. 
Understanding the  concerns and values of t he  var ious  i n t e r e s t s  t h a t  may 
perce ive themselves as af fected by the  program and developing mechanisms 
f o r  a t tempt ing t o  reso lve  the  c o n f l i c t s  o f  competing impact percept ions,  
values and p r i o r i t i e s  must be considered c r u c i a l  t o  p u b l i c  acceptance of 
SPS. 

Two fundamentally d i f f e r e n t  types o f  techniques are discussed: 
techniques t h a t  do n o t  i n v o l v e  d ia logue between the  ana lys ts  and the  p u b l i c  
a t  large,  and " a c t i v e "  techniques, which i n v o l v e  procedures f o r  d i r e c t l y  
i n t e r a c t i n g  w i t h  t h e  p u b l i c  o r  rep resen ta t i ve  groups f o r  t h e  purpose of 
r e s o l v i n g  perceived d i f f e rences  o f  op i v ion  and ach iev ing  concensus. 
Table I 1 1  summarizes both the a c t i v e  and pass ive techniques discussed i n  
t h i s  sect ion,  and descr ibes t h e i r  s t rengths,  weaknesses and a p p l i c a b i l i t y  
as techpiques f o r  use by the  SPS program. 

"passive" 

Passive Techniques 

Cos t-Benef i t Analys i s 

Cost-Benef i t  Analys is  (CBA) i s  probably t h e  bes t  known and most f requent ly  
used method f o r  eva lua t i on  of major programs (171). 
a re  inc luded i n  the ana lys is  t o  economic terms. 
a va lue d i r e c t l y  a re  evaluated by standard account ing procedures. Factors  
such as impacts on human h e a l t h  (e.g. acc ident  r a t e s )  o r  rec rea t i o f i a l  value 
(as i n  a dam p r o j e c t  w i t h  rec rea t i ona l  b e n e f i t s )  a re  evaluated by r e s o r t  
t o  i n d i r e c t  i nd i ca to rs .  A l l  i npu ts  t o  the  ana lys i s  are summed t o  e s t a b l i s h  
t h e  p o s i t i v e  o r  negat ive n e t  impact (comnonly termed n e t  present  va lue)  of 
t he  programs; f requent ly ,  a f i g u r e  o f  m e r i t  i n  t h e  form of bene f i t / cos t  
r a t i o  i s  a l so  developed as a use fu l  parameter f o r  t h e  eva lua t i on  of a l t e r -  
na t i ve  proposals. 

CBA reduces a l l  f a c t o r s  wh-ich 
Factors  which can be assigned 

Cost-benef i  t ana lys i s  i s  a very use fu l  technique f o r  nar rowly  de f i ned  programs 
w i t h  e a s i l y  i d e n t i f i e d  e f f e c t s .  It i s  popular ,  p r i m a r i l y  because i t  i s  e a s i l y  
understood and y i e l d s  very s imple r e s u l t s .  

There are  a number of d i f f i c u l t i e s  w i t h  t r a d i t i o n a l  a p p l i c a t i o n s  of CBA as a 
decisionmaking t o o l  f o r  complex programs wi th  wide-ranging impacts. These inc lude:  

1) The i n a b i l i t y  o f  t h e  procedure t o  cope w i t h  f a c t o r s  which cannot 
be r e a d i l y  quant i f ied,  
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'TABLE I11 PROGRAM EVALUATION/CONFLICT MANAGEMENT TECENIQUES 

PASSIVE TECHN!QllES 

Name : 

Descr ip t ion :  

Strengths/Weaknesses : 

Appl i cab i  1 i ty /T im i  ng : 

Name : 

Desc r ip t i on  : 

Strengths/Weaknesses: 

Appl i cab i  1 i ty/T iming : 

Name : 

D e s c r i p t i o n  : 

Cost-Benef i t Anal y s  i s/Ri s k-Cos t-Benef i t Analys is  

A l l  impacts, bo th  p o s i t i v e  ( b e n e f i t s )  and negat ive 
(cos ts ) ,  a r e  q u a n t i f i e d  and sumed t o  e s t a b i i s h  
n e t  impsct ( p o s i t i v e  o r  negat ive) .  

-- 

Primary s t reng th  i s  t h a t  i t  reduces a l l  impact t o  
common terms (usual l y  monetary) and produces 
r e s u l t s  t h a t  a re  easy t o  understand ( u s u a l l y  bene f i t -  
c o s t  r a t i o ) .  
i n  q u a n t i f y i n g  sub jec t i ve  impacts (e.g. aes the t i c  
e f f e c t s ) ;  does n o t  deal w i t h  e f f e c t s  o f  d i f f e r i n g  
va lues and p r i o r i t i e s  on impact percept ions;  does 
n o t  address d i  s t r i  b u t i o n  o f  cos ts  and bene f i t s .  

Weaknesses i nc lude  inhe ren t  d i f f i c u l t y  

Minimal as p u b l i c  a c c e p t a b i l i t y  technique. 

Pub1 i c Opinion Pol 1 s 

Not needed. 

Pr imary s t r e n g t h  i s  t h a t  i t  addresses pub1 i c  
response d i  r e c t l y  . Weaknesses i n c l u d e  : choice, 
s t r u c t u r e  and sequence of quest ions asked can 
a f f e c t  v a l i d i t y  o f  responses; more use fu l  f o r  
c u r r e n t  and immediate issues than f o r  lory- range 
f u t u r e  issues; g ives a t t i t u d e s  a t  s i n g l e  p o i n t  
i n  t ime and o n l y  repeated p o l l i n g  can address 
dynamics o f  a t t i t u d e  fo rmat ion  and change. 

May be ,usefu l  as ad junc t  t o  o ther  techniques a t  
var ious  program phases t o  deal w i t h  s p e c i f i c  and 
immediate top i cs .  

Delphi  

Formal procedure r e l y i n g  on op in ions  o f  experts,  
a r r i v e d  a t  i n  r e l a t i v e  i s o l a t i o n ,  t o  est imate 
f u t u r e  value o f  parameters o f  i n t e r e s t .  Invo lves 
feedback ( p r o v i d i n g  each p a r t i c i p a n t  w i t h  mean and 
standard d e v i a t i o n  o f  prev ious group eva lua t ions)  
and r e p e t i t i o n  o f  exper t  eva lua t ion .  Mean o f  
values obtafned i n  f i n a l  round serves as bes t  
est imate.  
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TABLE I 1 1  (continued) 

StrengthslWeaknesses: 

A p p l i c a b i l i t y / T i m i n g :  

Name : 

Descr i  p t i  on: 

Strengths/Weakn?sses: 

Appl i cabi  1 i ty /T imi  ng : 

A C T I V E  TECHNIQUES 

Name : 

De sc r  i p t i on : 

Strengths/Weaknesses: 

Appl i cabi 1 i ty/T imi  ng : 

A1 lows i n t e r a c t i o n  o f  op in ions  w h i l e  avo id ing  
r i s k  o f  s t rong p e r s o n a l i t i e s  dcminat ing group 
d i  scussi on. 
t o o l )  i s  t h a t  i t  avaids "rea1 wor ld"  o f  achieving 
consensus through n e g o t i a t i o n  and compromise. 

May be use fu l  i n  near-term p o l i c y  pragrarn 
f o rmu la t i on  phases be fore  1 cvel  o f  k n w l e d y e  of  
a f f e c t e d  i n t e r e s t s  becomes s u f f i c i e f i t  t o  use 
i n t e r a c t i v e  consensus -bu i  1 a i n g  techn iques. 

Weakness (as pub: i c acceptabi 1 i t y  

P r i o r i t y  Tradeoff Scanning (PTS)  

I n t e r a c t i v e  technique i n v o l v i n g  affecte,!i i n t e r e s t  
groups t h a t  r e l i e s  on mathematical ana lys i s  of 
i n p u t s  w i t h  feedback o f  r e s u l t s  t o  p a r t i c i p a n t s  
i n  successive rounds o f  eva lua t i on .  Outputs are: 
a m a t r i x  showing t radeo f f s  between goals; a m a t r i x  
showing t r a d e o f f s  betwzen eva lua t i on  c r i t e r i a ;  and 
a m a t r i x  i n d i c a t i n g  where the re  i s  w i l l i n g n e s s  t o  
comprmi se. 

Strengths are d i r e c t  involvement o f  i n t e r e s t e d  
p a r t i e s  and i d e n t i f i c a t i o n  o f  areas wheye compromise 
i s  poss ib le .  
con junc t i on  w i t h  techniques t h a t  i n v o l v e  d i r e c t  
n e g o t i a t i o n  and compromise t o  b u i l d  consensus. 

A u s e f u l  t o o l  i n  near-term po l  icy lprograrn fo rmu la t i on  
phases, bo th  ? repara tory  t o  and t cge the r  w i t h  more 
i n t e r a c t i v e  c o n f l i c t  managerrent techniques. Also 
may be use fu l  l a t e r  i n  r e s o l v i n g  s i t i n g - r e l a t e d  
c o n f l  i c t s .  

Most e f f e c t i v e  use would be i n  

A r b i t r a t i o n  

Most s i g n i f i c a n t  p o i n t  i s  t h a t  f i n d i n g s  o f  a r b i t r a t o r  
must be accepted i n  advance as  b i n d i n g  on a l l  p a r t i e s .  

Insurmountable weakness f o r  use i n  SPS program i s  
f a c t  t h a t  pub1 i c  ( i n t e r e s t  group) representa t ives  
cannot b i  nd t h e i  r membershi ps t o  comply w i  t h  negot ia ted  
se t t lement .  

Not u s e f u l .  
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TABLE I I I ( c o n t i  nued) 

Name : 

Desc r ip t i on  : 

Streng ths/Wea knesses : 

Appl i cab i  1 i ty /T im i  ng : 

Name : 

Desc r ip t i on :  

Strengths/Weaknesses: 

A p p l i c a b i l  i t y /T im ing :  

Name : 

D e s c r i p t i o n  : 

Mediat ion 

Main d i f f e r c n c e  (vs  a r b i t r a t i o r , )  i s  t h a t  mediator 
cannot impose a so ’ lu t ion t o  c o n f l i c t  and t h a t  
p a r t i c i p a t i o n  i s  vo lun tary .  

S t rength  i s  d i r e c t  i n t e r a c t i o n  and n e g o t i a t i o n  
among af fected i n t e r e s t s  and thGt process al lows 
c l a r i  T ica t ion  o f  under ly ing  issces .  Weakness i s  
t h a t  mediat ion w i l l  n o t  work i f  any p a r t y  i s  
una1 t e r a b l y  opposed. 

May be usefu l  i n  r e s o l v i n g  s p e c i f i c  s i t i n g -  
r e l a t e d  c o n f l i c t s  du r ing  f a c i l i t y  s i t i n g  phase. 
Re1 a ted  technique, b i  1 a t e r a l  o r  mu1 t i  1 a t e r a l  po l  i c y  
negot ia t ion ,  considered p r e f e r a b l e  i n  p o l i c y  
fo rmu la t i on  phase. 

B i l a t e r a l  o r  M u l t i l a t e r a l  Pol i c v  Neaot ia t ion  

Invo lves  b r i n g i n g  together  i n t e r e s t e d  p a r t i e s  i n  
workshop s e t t i  ng . Ob jec t i ve  i s  t o  d e f i  ne impor tan t  
issues, reach consensus where p o s s i b l e  and t o  c l a r i f y  
remaining areas o f  disagreement. 
mediat ion i n  t h a t  t he re  are no formal mediators, 
a l though f a c i l i t a t o r s  may be used. 

D i f f e r s  from 

A f fec ted  p a r t i e s  nego t ia te  d i r e c t l y ;  r u l e  !If reason 
(as opposed t o  adve rsa r ia l  courtroom t a c t i c s )  used 
throughout. Some environmental groups, however, 
c r i  ti c i z e  approach as  r e p - ? s e n t i  ng co -cp t i  01: o f  
env i  ronmerital i s  t s .  

Useful i n  near-term pol icy/program fo rmu la t i on  
phase o f  SPS program. 

t 

Impact Compensation and S i t e  Sel e c t i  on by Compet i t ive -- 
B i d  

Negot iat ions undertaken w i t h  comnirni t y  o rgan iza t ions  
o f  several communities w h i l e  a l t e r n a t i v e  s i t e s  s t i l l  
being considered and w i t h  each conimunity knowing t h a t  
t h e  o ther  nego t ia t i ons  are  ongoing. Each community 
can negot ia te  fo r  what i t  perceives as acceptable 
compensation i n  money, c i v i c  improvements, impact 
m i t i g a t i o n ,  e t c .  P r o j e c t  a p p l i c a n t  can then s e l e c t  
agreement they f i n d  most favorab le .  
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TABLE I I I (conti nued) 

Strengths / #ea kn e s s e s : Avoids problem of dis t r ibu t ion  of costs and benefits ,  
where residents of s i t e  vicini ty  oppose project 
because of feeling t h a t  costs f a l l  most heavily on 
them, while benefits  are  more broadly dis t r ibuted.  
Weaknesses i ncl ude di f f  icul ty to arr ive a t  
enforceable agreement t h a t  wi 11 bind a1 1 par t ies  
and avoid l a t e r  opposition and technique n o t  ye t  
t r ied .  in a major program and f ac t  t h a t  technique 
has not yet  Seen t r i ed  in a major problem. 

Applicability/Timing: May be useful t o  resolve confl . icts regarding SPS 
f a c i l i t y  s i t i n g  ( i  . e .  rectennas); i r re levant  t o  
pol i cy/ program f ormul a t i  on. 
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2) The inadequacy o f  money as a c m o n  denominator. I n d i v i d u a l s  vary 
i n  t h e i r  va lua t i on  o f  costs  o r  benef i t s  as a func t ion  of t h e i r  
earn ing o r  asset p o s i t i o n  i n  t h e  s o c i e t y  of which they are members. 

3) The i n a b i l i t y  of the  procedure t o  def ine d i s t r i b u t i o n  of costs  and 
bene f i t s .  Th is  f a i l i n g  permits abuse of CBA t o  b e n e f i t  a few a t  
t he  expense o f  many, o r  t o  benef i t  many a t  a c o s t  which i s  i n t o l e r -  
ab le  t o  the  few who bear t h a t  cost .  

4) The a p p l i c a t i o n  o f  econoniic d iscount ing  p r i n c i p l e s  which emphasize 
the  present  a t  t he  expense o f  t he  fu tu re  and which may be inappro- 
p r i a t e  t o  some of t he  factors requ i red  f o r  a responsib le  decis ion.  

5) F a i l u r e  of t he  technique t o  f u l l y  consider the  impact of i r r e v e r -  
s i b l e  comnitment of resources. I n  the  case of t ne  New River  Dumped 
Storage P r o j e c t  i n  Nor th Carol ina,  f o r  example, the  r e s e r v o i r  would 
have f looded an area of g rea t  h i s t o r i c  s ign i f i cance,  w i t h  an ind igen-  
ous popu la t ion  which had occupied the  area s ince  the  1700's. Both 
s o c i a l l y  and c u l t u r a l l y ,  the r e s e r v o i r  would have imposed an i r r e -  
v e r s i b l e  change which cannot be monetarized. Th is  example app l ies  
a l s o  t o  i t e m  3 above. 

61 The d e t e r m i n i s t i c  na ture  o f  t h e  procedure. The f a c t o r s  incorporated 
i n  the  ana lys is  a re .p red ica ted  on the  assumed s e t  o f  occurrences. 
The procedure cannot cope with p r o b a b i l i s t i c  r i s k s  of f a i l u r e  o r  
p ro jec t - induced ca tas t roph ic  costs .  
w i t h  ex terna l  costs, which may have t o  be i n t e r n a l i z e d  if l i t i g a t i o n  
i s  success fu l l y  undertaken by i n j u r e d  p a r t i e s  o r  opposing i n t e r e s t  
groups. 

It a l s o  does n o t  deal  w e l l  

R i s k - B e n e f i t  o r  Risk-Cost-Benefi t Analysis 

Th is  technique i s  an extens ion of Cost-Benefit Analysis,  i n  which costs  (de ter -  
mined i n  the  same manner as f o r  CBA) t h a t  a re  associated w i t h  an impact o f  
t he  program t h a t  i s  unce r ta in  e i t h e r  i n  magnitude o r  i n  frequency of occurrence, 
a re  weighted by the  est imated p r o b a b i l i t y  of occurrence. 
whfch an a n a l y t i c a l  procedure and a h i s t o r y  o f  consequences can be app l ied  
can thus be incorpora ted  t o  y i e l d  both a mean f i g u r e  of m e r i t  and a range 
o f  var iance around t h a t  mean. 

Uncer ta in t i es  t o  

The technique works bes t  with technology-or iented a c t i v i t i e s  i n  which the  
r i s k s  a re  associated w i t h  program success o r  f a i l u r e  i n  monetary terms, and 
I n  whCch the re  i s  some h i s t o r y  o f  performance i n  s i m i l a r  programs. Most o f  
t he  d i f f i c u l t i e s  encountered i n  s t r a i g h t  CBA a l s o  apply t o  RCBA. 

Both procedures a re  i n  essence very weak i n  assessing p u b l i c  response t o  a 
proposed program. Th is  i s  because of the pr imary under ly ing  assumption t h a t  
a program w i t h  a h igh  b e n e f i t / c o s t  f ac to r ,  and there fore  good value i n  econ- 
omic terms, w i l l  meet with approval. While t h a t  assumption i s  genera l l y  
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v a l i d  i n  business terms, i t  cannot be extended t o  the  ques t ion  o f  p u b l i c  
acceptance or  favorable response by i n t e r e s t  groups, whose concerns may 
have l i t t l e  t o  do w i t h  economic fac to rs  o r  who may perce ive theniselves o r  
t h e i r  cons t i tuents  as r e c i p i e n t s  o f  costs  b u t  n o t  b e n e f i t s  from the  program. 

Pub l i c  Opinion P o l l s  

The p u b l i c  op in ion p o l l  i s  a well-known technique f o r  t a k i n g  the  p u b l i c  
pu lse on an issue. 
and t r a i n e d  survey perscnnel t o  e s t a b l i s h  t h e  respmses o f  spec i f i ed  p i tb l i cs  
t o  t h e  quest ions asked, r e l a t i v e  t o  t h e  c h a r a c t e r i s t i c s  (age, sex, income, 
et.c.; o f  t h e  i n d i v i d u a l s  surveyed. 
c a r e f u l l y  select.ed i n d i v i d u a l s  a re  contacted who are  presuiwd from pas t  
survey r e s u l t s  t o  be rep resen ta t i ve  of much l a r g e r  segnretits o f  t h e  p u b l i c .  

'The procedure b a s i c a l l y  in;iolves t h c  use o f  quest ionnai res 

Usual ly ,  r e l a t i v e l y  smal l  numbers of 

Surveys of t h i s  s o r t  may address the t o p i c  o f  i n t e r e s t  d i r e c t l y ,  or may ask 
quest ions designed t o  e l i c i t  responses which w i l l  i n d i c a t e  the respondent 's 
a t t i t u d e  toward the t o p i c  of i n t e r e s t  w i t h o u t  d i r e c t l y  exposing t h a t  t o p i c .  
Often, both types of quest ions are  used i n  an at tempt  t o  cross-check f o r  
p o s i t i v e  o r  negat ive responses t o  semantic cues, t o  i n d i c a t e  subconscious 
reac t ions  o r  t o  determine, f o r  example, s p e c i f i c  brand l o y a l t i e s .  The most 
soph is t i ca ted  forms of t h i s  type of survey ing f a l l  i n t o  the ca%egory of 
m o t i v a t i o n a l  research, which has f rcm t ime t o  t ime rece ived bad marks as 
an une th i ca l  t o o l  f o r  t h e  man ipu ld t ion  o f  p u b l i c  op in ion.  

The o b v i m s  advantage of p u b l i c  op in ion  p o l l s  i s  t h a t  they address d!'rect!y 
the  responses of the  p u b l i c  t o  the  t o p i c s  siirveyed, and i f  p roper l y  designed, 
a l s o  address the reasons f o r  those responses. 
o r  very  s e l e c t i v e l y .  Obviously, the  more corllpiex the p o l l  and the  more 
people suweyed, the  more expensive t h e  technique. 
minimal sample s i z e  can be r e l a t i v e l y  inexpensive;  conversely,  t he re  i s  no 
l i m i t  t o  t h 2  amount which can be spent. 

They can be used e i t h e r  b road ly  

A s imple p o l l  w i t h  a 

The op in ion  p o l l ,  however, has severa l  disadvantages: 

Se lec t ion  of  the p u b l i c  sampled. 
obtained t o  the r e a l  response t o  t h e  program i s  a f u n c t i o n  of the  
people in terv iewed.  
ins tead by analysts .  The decisionmaker i s  thus dependent on the 
judgment of the  ana lys ts .  

The appl  i cabi  1 i t y  o f  t h e  responses 

They do n o t  s e l e c t  themselves, b u t  are se lec ted  

St ruc ture  o f  the survey. 
a f f e c t e d  by the quest ions asked, and by the  way i n  which those ques- 
t i o n s  a re  phrased. 
who assemble the survey. 

The responses o f  those in te rv iewed Car l  he 

Again, the  decisionmaker -is dependent on those 

Knowledge o f  those in terv iewed.  Public. op in ion  p o l l s  work bes t  f o r  
top ics  on which the knowledge of t;hose i r i terv iewed i s  l e s s  impor tan t  
than t h e i r  op in ion  o r  i n t e n t ,  as i n  an e l e c t i o n  p o l l .  
a t t i t u d e  of the interv. iswee i s  n o t  based on knowledge of the  top i c ,  
and grea ter  knohledge cou ld  a f f e c t  h i s  op in ion ,  the  va lue of the 

When the  
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survey i s  limited. 
the r i sks  t o  them of coal mining i n  t h e i r  areas ( 8 4 ) ,  
those questioned showed tha t  they d i d  riot understand the nature of 
boomtown growth problems. This occurred even t h o u g h  the s t a t e  had 
experienced boomtown problems ( i n  G i l l e t t e  and Rock Springs) which 
were well publicized. 
not happen t o  them, and fai led t o  react  t o  specif ic  questions in a 
manner consistent w i t h  t he i r  reaction to  general l i f e s t y l e  questions, 
even though a number of the specif ic  questions were phrased i n  a 
manner which would prompt the expected response. Understanding of 
SPS and i t s  potential impact requires an extensive knowledge o f  the 
concept which few members of the public a re  l ike ly  t o  have. 

In  a recent poll of Wyoming residents concerning 

The respondents showed a belief t h a t  i t  could 

4) Immediacy of the topic.  Op-inion polls are most useful when the topic 
discussed i s  one of current and serious in t e re s t .  
t o  c r i s i s  s i tua t ions  as a function of the distance of the c r i s i s  from 
the respondeiit, e i t he r  geographically or  i n  tinie ( 9 4 ) ,  
showed an inverse correlation. 
the respondent, the less  concerned the respondent was about the event. 
The same phenonienon i s  true of questions a b o u t  events which will nc j t  

occw fo r  a s ign i f icant  period of time; respondents are  n o t  much 
interested and have correspondingly hypothetical a t t i  tudes toward 
them. 

A s tudy  of response 

The fur ther  away the event was froni 

5 )  The dynamics of a t t i t ude  and changes i n  a t t i tude .  
poll provides a "snapshot" o f  public opinion; tha t  i s  why pol i t ica l  
polls are taken so frequently before e lect ions.  
campaign, of course, the changes from week t o  week are  as important 
t o  the candidates i n  r u n n i n g  t h e i r  campaigns as are  the absolute 
numbers of percentage support. Evaluation of public response t o  
SPS would require a continuing se r i e s  of polls i f  this technique 
was attempted. 

A t  best ,  an opinion 

I n  an election 

The opinion p o l l  could be a useful tool  i f  applied i n  a specif ic  area of in te r -  
e s t  as a preliminary s tep t o  other procedures. 
consensual conf l ic t  avoidance techniques ( t o  be discussed l a t e r )  was t o  be 
attempted re la t ive  t o  rectenna emplacement i n  a cer ta in  locale,  an opinion 
poll might  be used as one means of  ideveloping an agenda of concerns. 

As an example, i f  one of the 

Goals Achievement Matrices , Judgmental Impact Matrix 

A number of other analytical  techniques have been developed i n  recent years 
t h a t  attempt t o  evaluate in t e re s t  group respon;es without reducing a l l  factors 
to  monetary terms. T1,ese techniques, such as Goals Achievement Matrices 
( 77 ) and Judgmental Impact Matrices ( 1 1 2 ) ,  however, s t i l l  rely on the 
i n s i g h t  o f  the analyst ,  essent ia l ly  w i t h o u t  d i rec t  involvement by those 
in t e re s t s  whose viewpoints are of in te res t .  
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Del p h i  

The Delphi technique (46) r e l i e s  on the opinions of experts,  arrived a t  i n  
re la t ive  isolat ion,  to provide estimates of the future value of objective 
(measurable) parameters. 
set of s teps ,  as follows: 

I t  i s  a formal procedure which follows a fixed 

Individuals a re  ident i f ied whose knowledge or expertise i n  the 
area of study i s adknowledged. 

Each i ridi v i  dual ' s opinion about the parameters of i n t e re s t  in 
the study i s  so l i c i t ed ,  without any interaction ( t o  the extent 
possible) with other experts involved i n  the analysis. 
example, each person m i g h t  be asked his opinion on the pr ice  
of crude o i l  on the world market in 1990 o r  2000. 

For 

The meat? and s t anda rd  deviation o f  the opinions obtained are 
calculated a n d  submitted t o  the par t ic ipants  and they are  asked, 
again individually, Lo adjust  t he i r  opinions as they f i n d  i t  
appropriate to  do so. Some versions of Delphi a lso c i rcu la te  
without a t t r ibu t ion  a l i s t  o f  written comments from a l l  of the 
participants i n  support of t h e i r  individual opinions. 

The process of opinion gathering and feedback of r e su l t s  i s  
continued for several rounds, o r  u n t i l  the changes observed i n  
the mean and variance of the resu l t s  become m a l l .  

The mean of the values obtained i n  thz l a s t  round o f  i nqu i ry  
is  employed as the best estimate, fo r  the paranieter studied. 

As an analytical  tool fo r  estimating the value o f  a broad range of variables 
which cannot be measured, or  whose future value i s  subject t o  unknown changes, 
Delphi has been re1ative:v well demonstrated t o  be superior t o  the ''committee'' 
procedure for arriving a t  such estimates, because i t  permits the interaction 
of o p i n i o n s  while avoiding the r i sk  t h a t  stronger personal i t ies  will dominate 
a face-to-face discussion. I t  has l i t t l e  va lue  as a decisionmaking 
procedure, b u t  can be useful ly employed i n  support of deci si onmaki ng 
procedures. 

Priori  t y  Tradeof f Scanni ng (PTS) 

PTS (48 ) i s  an interact ive technique aimed a t  maximizing the p r o b a b i l i t y  
of achieving agreenlent on a course o f  action by a l l  the par t ies  involved i n  
the proposed action. I t  r e l i e s  on a mathematical analysis of the i n p u t s  t o  
the process froni par t ies  t o  negotiation, w i t h  feedback of the resu l t s  of 
t h a t  analysis t o  the par t ies  i n  successive rounds of program evaluation and 
t o  the decisionmakers who must pursue, modify or  abandon the program studied. 
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The f i rs t  s tep i n  th i s  process is  ident i f icat ion of  three sets of information: 

1 )  The objectives of the program, which will form part  of the c r i t e r i a  
which* will be used t o  evaluate the program; 

2)  The  options available t o  the decisionmaker i n  modifying the proposed 
program t o  achieve a l l  o r  par t  of the objectives of the program; 

3) The groups l ikely t o  be impacted by the program. This l i s t  must be 
as complete as possible, and must include proponents and groups 
which are  l ikely t o  be impacted, e i the r  beneficially or  negatively, 
by the program. 

The groups which a re  involved are provided w i t h  information about the progrm 
and the options ident i f ied and are  asked t o  rank the options i n  two ways: an 
"uncompromised" ranking, which scores t h e i r  a t t i  tudcs toward each option 
without regard t o  any overall goal of the program; and a ''compromised" ranking,  
which recognizes the goals of the program. For example, i n  an energy f a c i l i t y  
s i t i n g  study which u t i l i zed  PTS (154), the participants were asked t o  rank 
d i f fe ren t  ways t o  generate e l e c t r i c i t y  a t  a se r ies  of typical s i t e s  (coastal ,  
inland, deser t ,  e t c . ) .  In the uncompromised ranking, opponents of nuclear 
power genera%ion could s t a t e  t he i r  d i s l ike  for  the process without regard to 
the need of society f o r  e lec t r ica l  energy. 
the same part ies  had t o  take in to  account those needs and the advantages and 
disadvantages on the i r  own terms of providing tha t  power i n  various ways i n  
various places. 

In the compromised ranking process, 

The results of this survey process are assembled i n  three matrices: 
re la t ing  t o  tradsoffs between goals,  w h i c h  establishes the pr ior i  t i e s  which 
the various groups assign t o  those goals; one relat ing to  tradeoffs between 
evaluation c r i t e r i a ,  which s imilar ly  dispiays the importance of those c r i t e r i a  
t o  t h s  individual groups; and an in te res t  p r ior i ty  tradeoff matrix, whose 
function i s  t o  display the places and directions i n  which the groups would 
each be w i l l i n g  t o  comprmise t h e i r  positions. This information is potentially 
o f  grea t  use t o  the decisionmaker i n  negotiating a f ina l  s e t  of options and 
actions which, while i t  may only achieve a portion of the original program 
goals, will maximize the acceptabili ty of those actions,  and therefore, the 
1 i kel i hood of achieving them. 

one 

The technique has no,t been tested i n  a real "go-for-broke" program negotiation, 
b u t  shows promise as an analytical  tool i n  extending the information value 
of other  mediation or conf l ic t  avoidance procedures i f  used i n  combination 
w i t h  them. 

All of the above assessment techniques have one aspect i n  common: 
not involve an act ive dialogue w i t h  the public or  public i n t e re s t  spokesmen 
i n  an I n teract i  ve sense. 
of opinion so l i c i t a t ion  w i t h  intervenin feedback t o  the experts whose views 
a re  so l i c i t ed  ( the  Delphi procedure (46 3 and techniques which incorporate i t )  
do allow fo r  some modification o f  opinion i n  response t o  exposure of the 

they do 

Techniques whi ch i ncorporate several rounds 
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opinion-makers to  the views of others,  b u t  the procedures a l l  avo id  the "real  
world" of negotiated agreements involving compromise. This may seem t o  be 
a major shortcoming of these techpiques, and in terms of the to ta l  process 
of goals achieveinetit i t  i s .  
t o  a program cannot proceed until  the program development process has evolved 
t o  a point where t h e  public and  i t s  spokesmen have beconie aware of t h e  pro -  
gram and i t s  perceived e f f ec t  on them. Until t h a t  time, the essent ia l ly  
pedagogi cal techniques whi ch rely on the opinions o f  we1 1 - i  nformed experts 
are the best available source of information on the probable public response 
t o  a program such as SPS. 

B u t  the d i rec t  evaluation o f  public response 

Act i ve Tectin i q ues 

There are  a number of techniques for  dealing with conflicting goals and 
a t t i tudes  and resolving disputes. Some are  well established; others are 
new a n d  are s t i l l  being tested.  The newer techniques have arisen primarily 
in response t o  the environmental and land use management laws t h a t  have 
been passed in  the l a s t  ten years and the confrontations and l i t i ga t ion  
which have occurred i n  the administration and tes t ing of those laws. 

Legal challenges in the courts are of course one means o f  resolving disputes. 
The process i s  expensive and time-consuning. 
the shortcoming t h a t  i t  resul ts  i n  a winner and  a loser;  i n  other words, there 
i s  very l i t t l e  middle ground in a cour t  s u i t  and the result ing ruling. Eit,her 
the snvironment or  the proposed program which i s  challenged on environKenta1 
grounds will lose. Worse, a favorable ruling f o r  the program does n o t  achieve 
acceptance o f  the program by the public o r  i n t e re s t  groups vihich oppose i t .  
They will continue t o  oppose i t ,  and frequently employ other means of disrup- 
ting construction o f  f a c i l i t i e s  or  implementation of the program, with 
inevitable increases in cost ,  delays in completion and sometimes f a i l u r e  
t o  achieve the gcals o f  the program. Finally,  the t rue confl ic ts  of i r t e r e s t  
which induce court action are frequently n o t  tested ir, the courts because, 
though rea l ,  they are n o t  l i t i gab le .  The court action will be joined a n d  
argued on grounds which are  l i t i gab le .  I n  those s i tua t ions ,  i t  i s  certain 
t h a t  regardless of the ruling of the court ,  nothing will be se t t l ed  a n d ,  
very probably, no one will win. 

I t  i s  in part these flaws i n  the t radi t ional  court  route o f  conf l ic t  reSOlU- 
tion t h a t  have resulted in the search f o r  other means of resolving disputes,  
means which can expose the true bases for  conf l i c t  and which can u t i l i z e  
the room for compromise by a l l  par t ies  and avoid the adversary aspect O f  legal 
action. Those techniques are discussed in the following sections.  

I n  addition, the process has 

Arbitration 

Arbitration i s  a well-established procedure f o r  resolution of confl ic ts  of 
the sort which a r i se  in labor-management re la t ions .  
contract disputes i n  the settlement of s t r i k e s  i s  a familiar occurrence, 
and i s  indeed embedded in some leg is la t ion .  
the findings of the a rb i t r a to r  or a rb i t r a t ion  panel have the force of law, 
and the disputants must agree in advance or  be required by law t o  submit 
t o  the rulirlgs o f  the a rb i t ra tor .  

The a rb i t ra t ion  of 

I n  the process of a rb i t ra t ion ,  
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I t  i s  precisely this requirement to  abide by the rulings of an a rb i t r a to r  
on which the a rb i t ra t ion  process founders i n  issues involving pubic concerns. 
The public a t  larcje cannot be b r o u g h t  t o  the a rb i t ra t ion  table;  t he i r  in te r -  
e s t s  must be argued by representatives who, because they have no authority 
t o  enforce the result ing settlement on the public, cannot guarantee compli- 
ance w i t h  the rulings.  Further, arbi t ra t ion works best w i t h  only twc, or a t  
most a small number of disputants and a re la t ive ly  narrow and well-bounded 
s e t  of reasons for  disagreement. Arb i t r a t ion  of wage disputes , arguments 
over work rilles and the l i ke ,  i n  w h i c h  subsequen’i enforcement can be achieved 
by means of a contract between the par t ies ,  i s  the typical use of the tech- 
nique. 
chance t o  enforce on a l l  interested parties thz negotiated settlement (such 
as i s  the case with SPS) , arbi t ra t ion becomes an  empty exercise. 

Where there are many po in t s  of view and participants and very l i t t l e  

Mediation 

The mediation process d i f fe rs  from arbi t ra t ion i n  one s ignif icant  respect and 
several lesser  ways. 
mediator t o  impose a solution on the par t ies  to  the mediation. Another 
potential  difference i s  the number of par t ies  t o  the action. A r b i t r a t i o n  
generally involves a t  most three or  four  par t ies  ( typical ly  only two) and 
involves a b i  ndi ng contractual outcome. Mediation act ivi  t i  es can involve 
many more fact ions,  and can successfully r e su l t  in an agreement which binds 
only a few of the par t ies  i n  exchange f o r  the acqciescence o f  the r e s t  t o  
.‘he negotiated outcome. Finally, mediation i s  a voluntary process on the 
par t  of those involved. 

The major difference i s  the ’lack of authority of the 

The grea tes t  volume of experience i n  mediation r e s t s  i n  the labor f i e l d .  
Recently, several attempts have been made t o  extend the mediation process 
i n t o  the area of environmental disputes, w i t h  variable success. In  a recent 
conference on environmental mediation ( 1 2 1 ) ,  a serious attempt was made both 
t o  define environmental mediation and t o  es tabl ish a s e t  o f  c r i t e r i a  which 
could be used t o  ident i fy  mediable disputes. 
successful. One of the more accepted dgfinit ions i s  t h a t  of Gerald Cormick, 
Director of the Office of Environmental Mediation, University of Washington: 

Neither e f f o r t  was t o t a l l y  

Mediation is  a voluntary process i n  which those involved i n  a dis-  
p u t e  j o in t ly  explore and reconcile t he i r  differences. The mediator 
has no a u t h o r i t v  t o  impose a settlement. His o r  her strength l i e s  
i n  the a b i l i t y  t o  a s s i s t  the parties i n  resolving the i r  own d i f fe r -  
ences. The mediated dispute i s  s e t t l ed  when the parties themselves 
reach w h a t  they consider t o  be a workable solu 

A t  t h a t  same conference, Jerome Barrett ,  Director of 
ment f o r  the Federal Mediation a n d  Conciliation Serv 
of e ight  requirements for  a mediable dispute. 
means accepted by a l l  participants i n  the conference 

That 

ion ( 1 2 1 ) .  

Professional Deve 
ce, p u t  forward a 
i s t ,  which was by 
i s  as follows: 

OP- 
se r ies  
no 
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o Clearly ident i f iab le  par t ies  t o  the dispute w i t h  authority t o  
make changes and t o  b ind  others;  

o A willingness of a l l  the par t ies  t o  the dispute actually t o  bar- 
gain on a t  least some of the issues;  

o A desire on the par t  of the bargainers and t h e i r  constituencies 
t o  reach an agreement; 

o An understanding and acceptance by the bargainers and t h e i r  con- 
s t i  tuencies of the concept of representative bargaining; 

o Bargainers who understand and keep current w i t h  the parameters 
o f  their authority from their consti tuents;  

o Responsible bargainers who are  will ing t o  lead as well as follow 
the i r  cotisti tuency; 

o Issues which the par t ies  a re  able t o  view not as rights b u t  as 
implementations of rights; and 

o Some degree of t r u s t  i n  the b a r g a i n i n g  process and in the par- 
t i e s '  a b i l i t y  t o  negotiate successfully (121). 

Clearly, mediation will not work i f  a group i s  unalterably opposed t o  an 
ac t iv i ty .  
has elected t o  seek a landmark decision by opposing i n  court the spec i f ic  
ac t iv i ty  presented fo r  mediation. 

One advantage o f  the process is  the opportunity i t  affords t o  c l a r i fy  the 
real issues which underlie opposition t o  a proposed program. Frequently, 
the v is ib le  arguments of disputants mast the real causes of the dispute, 
e i the r  because the spokesmen choose t o  eniphasize a popular stance i n  public 
or because they themselves are  unaware of the implications and potential 
consequences of  the stance they have taken. 

A c la s s i c  example of tne potential  fo r  issue c l a r i f i ca t ion  and resolution 
o f  conf l ic t s  through mediation i s  the Snogualmie Dam di;pute mediated by 
the Office of Environnrental Mediation of the University of Washinstan ( 3 8  ) .  
In t h i s  dispute, a farm community and  others which had suffered flood damage 
supported a flood control dam project which was opposed by an environmental 
coal i t ion w h i c h  feared fur ther  uncontrolled urban development i n  the area. 
I n  the mediation process, the fa rming  representatives and environmentalists 
both discovered t h a t  neither wanted uncontrolled g rowth  and conversion Of 
farmland t o  other uses. 

Another s i tua t ion  which is  not mediable occurs when one faction 

The environmentalists a l so  discovered the extent of 
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their l i a b i l i t y  i n  the event of more flood damage as a consequence of their 
opposition. A package of conditions for the construction of the necessary 
flood control improvements was negotiated which the State  of Washington, the 
Army Corps of Engineers and a l l  pa r t i e s  t o  the negotiations endorsed, and 
which  resulted i n  a land use management program which se t i s f i ed  everyone. 

In sum, when environmental or public interest confl ic ts  do a r i s e ,  the process 
o f  mediation i f  careful ly  applied can be a very useful tool fo r  confl ic t  
resolution. 

Impact Compensation and S i t e  Selection by Competitive Bid 

One approach t o  environmental and social impact conf l ic t  resolution which 
has received considerable study and discussion is  the concept of d i rec t  com- 
pensation. Most proposed programs require the placing of f a c i l i t i e s  o f  one 
s o r t  o r  another i n  spec i f ic  locations. 
f a c i l i t y  s i t e s  and the impact of placing those f a c i l i t i e s  comnonly forms the 
bulk  of the discussion found i n  environmental impact studies. 
t h e n  t h a t  most controversies a r i s e  over those impacts and are  raised by the 
individuals and groups which will  be impacted. 

The acquisit ion of the necessary 

I t  follows, 

The successfully mediated dispute i n  which the program developer gives up 
cer ta in  goals and/or undertakes mitigation procedures is i n  f a c t  an example 
of ind i rec t  compensation, i n  the sense tha t  the local community accepts cer- 
t a in  impacts and agrees not to  oppose the compromise program i n  exchange 
f o r  the cost  t o  the developer of not achieving a l l  of his goals and paying 
f o r  the agreed mitigating measures. The  White F l i n t  Mall i n  Maryland (124) 
is  an example o f  this s i tuat ion.  I n  t ha t  successfully mediated d i spu te  over 
construction of a shopping mal l ,  the developer agreed t o  a lower height 
limit on bu i ld ings  than was permitted by the local zoning ordinances, de- 
signed larger  setbacks and an isolation berm around the mall, and agreed t o  
provide 24 hour securi ty  control of the mall property, among other concessions. 

The  competitive site selection procedure goes beyond the type of compensction 
described above. 
Impacts Project a t  MIT (127), negotiations may be undertaken w i t h  a complex 
of comnunity organizations (as complete as possible) by a developer before 
a f ina l  s i te  has been selected,  i . e . ,  while several potential  s i t e s  are s t i l l  
being considered. The groups concerned w i t h  each s i te  are  negotiated w i t h  
simultaneously and w i t h  the knowledge tha t  other negotiations are  also i n  
progress. Each group can negotiate for  what i t  perceives as reasonable com- 
pensation i n  any form i t  wishes, including such items as  monetary reimburse- 
ment, construction of c iv i c  improvements, r e s t r i c t ions  on the proposed project,  
etc. The  proponents o f  the program can then se l ec t  the agreement which they 
f i n d  most favorable. 

I n  this procedure, which has been studiea by the Energy 

T h i s  process potent ia l ly  has the advantage t h a t  the local c i t izens i n  the 
area selected f o r  the program have the opportunity t o  make the i r  best deal 
Cwhich presumably they will be sa t i s f ied  w i t h )  and the social  costs of the 
program a re  both internal i zed and, wi t h i n  the context of internal izat ion 
o f  social costs,  m i  n i m i  zed. 
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There i s  one major r isk t o  th i s  approach. 
a t  an enforceable contract  of agreement which diyl b i n d  a l l  par t ies  a n d  avoid 
l a t e r  opposition. For example, a coal i t ion of environmental groups may agree 
t o  the bargain struck, only t o  reform i n t o  a d i f fe ren t  configurdtiori w h i c h  
i s  not bound by the agreeinent; or one g r o u p  may s p l i t  off' and sue the devel- 
oper on i t s  own behalf or on behalf of individuzls nct represented in the 
agreement v:ho feel  tha t  they have been inadequately compensated or unjustly 
impacted. 

I t  i s  very d i f f i c u l t  t o  arr ive 

Notwi t h s t x d i  ng tiii s dt.a?:back, the prcjwdure appeai-s t o  hold considerdlle 
proxise i n  sorlie s i tua t ions .  I t  has n o t  ye t  becn tr7ed in a major program; 
only time will t e l l  whether i t  i s  a feasible  approach t o  conf l ic t  resolution. 
Further, i n  terms of SPS ,  t h i s  techniqirc i s  de.;'gned t o  deal w i t h  f a c i l i t y  
s i t i ng  confl ic ts .  While i t  may therefore be useful in specif ic  SPS rectenna 
s i t i ng  proposals, i t  i s  not relevant t o  the overall pre-sit ing SPS debate. 

Bilateral  or Multi lateral  Policy Negotiation 

The t i t l e  applied t o  t h i s  process i s  based on the def ini t ion of the process 
i n  the recent. RESOLVE Conference on Environmental Mediation ( 1 2 1 ) .  
nique involves the bringing together in s. workshop or t a s k  force context 
the various par t ies  who hold, a n d  are will ing to  discuss,  differ ing p o i n t s  
of view and p r i c r i t i e s  concerning a program o r  major developmental are3. 
The objective o f  the process i s  defini t ion o f  those issues which the P a r -  
t i c ipants  view as important t o  the ac t iv i ty  and to  the society,  and the 
development of solutions t o  those issues on which the participants can agree. 
A secondary benefit  of the process i s  calibrdtion of the issues on which the 
participants f a i l  t o  agree in the sense of defining the dimensions of and  
reasons fo r  the disagreement. 

The t.ech- 

There a re  i n  t h i s  form of negotiation 11s formal mediators, thcugh f a c i l i t a t o r s  
may be employed, whether they function a t  large in a workshop environment G!' 
are  designated as chairmen of individual task forces o r  subconimi t t ee s .  
rule  of reason i s  invoked fo r  a l l  discussions; this  means t h a t  a l l  par t ies  
to  the discussions abandon a l l  adversdry t ac t i c s  (such as attacks on each 
other ,  withholding o f  information, arguing out of context and hiding personal 
biases) and proceed as i f  they share a comion goal. 

The 

A recent example cf th i s  process which drpears t o  have been a notable success 
i s  the recently cotlcluded Nationi-il Coal Policy Project (103). 
the NCPP was formed a f t e r  years of confrontation and l i t i ga t ion  between 
environniental groups, the coal i n d u s t r y  and the Federal government, a great 
deal of progress ~ 2 s  wade, boLh in healing old wounds and i n  achieving con- 
sensus on over 150 is:ges re la t ing t o  coal extract ion a n d  use i n  the United 
States .  While a Kuniber o f  issues remain unresolved, those issues and the 
reasons why various groups consider them serious are be t te r  understood by 
a l l  par t ies  to the continuing controversies, which may a s s i s t  in f inal  
resolution of them i n  the f u t u r e .  One of  the most important resu l t s  of the 
project was s ignif icant  depolarization of a t t i t udes  by the participants.  
Both industrial a n d  envi ronnental par t ic ipants  in the prograni now see the i r  
opponents as f a r  more reasonable and responsible individuals.  

Even tho i lgh  
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The process cannot guarantee an avoidance of a l l  opposition t o  a proposed 
program; indeed, tha t  is not i t s  function. What i t  can do, i f  successful,  
i s  a s s i s t  i n  mapping P course of action which mdximizes the likelihood t h a t  
the major goals on which agreement i s  reached can be achieved w i t h  a m i n i m u m  
of unnecessary cost  or delay. I t  can also create an atmosphere of coopera- 
t ion among the responsible representatives of major national and regional 
groups which minimizes the Gppor tun i ty  f o r  h a r d  core opponents of the ac t iv i ty  
t o  forill a l l iances  and thus weakens any e f fo r t s  t o  obstruct what has been 
agreed upon as social ly  progressive act ivi ty .  Finally, the process yields  
a source of policy recornendation t o  legis la tors  and regulators t o  wh.ich they 
can give serious consideration. Indeed, i f  the base of participation -in such 
negotiated agreements i s  suf f ic ien t ly  broad, the resu l t s  can serve as a par t ia l  
mandate t o  elected o f f i c i a l s .  

I t  should be noted t h a t  the NCPP approach i s  n o t  w i t h o u t  i t s  c r i t i c s  i n  the 
environmental movement. Some groups, such as the Environmental Policy Center, 
refused t o  par t ic ipate  i n  the NCPP, a r g u i n g  t h a t  i t  represents cooption of 
environmentalists by industry and tha t  the adversarial relationship between 
these two forces is  essential  (108). Nonetheless, the NCPP has spurred ta lk  
a b o u t  trying a similar approach t o  other issues such as "power p l a n t  s i t i n g ,  
energy pricing policy and even nuclear power controversies." (108). 

The various techniques discussed above f o r  conf l ic t  avoidance, assessment o r  
r e so lu t im  obviously have d i f fe ren t  modes of appl icabi l i ty .  Methods for con- 
f l i c t  avoidance are appropriate very early i n  the developmental history of 
a program, when a potential f o r  controversy about the proposed ac t iv i ty  has 
been ident i f ied and enough information on the program has been developed for 
a meaningful discussion between factions t o  take place, b u t  before there has 
been much polarization or public taking of hardened positions pro or  C O R .  
Conflict assessment procedures, i f  necessary, apply when a conf l ic t  has ar isen,  
b u t  s t i l l  pr ior  to  the development o f  serious polarization of opiniol-1. Con- 
f 1 f c t  resoi u t i  on techniques apply  t o  hardened s i tua t i  ons i n whi  ch ti.? 31 te r -  
native i s  court action. 

The SPS program has e l i c i t ed  both positive and negative responses i n  t h i s  
country (as described e a r l i e r  i n  t h i s  paper) and i s  being taken seriously by 
more and more spokesmen f o r  special in te res t s .  
t o  date ,  and the public support fo r  hardened positions pro or  con i s  very 
limited. 
or  resolution techniques. There i s ,  however, a suf f ic ien t  base of knowledge 
about  SPS on the par t  o f  developers of the program and well-informed commen- 
t a to r s  for a conf l ic t  avoidance a c t i v i t y  t o  proceed i n  the very near future.  

L i t t l e  polarization has occurred 

There i s  thus no basis for the application of conf l ic t  assessment 
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111. KEY ISSUES AND GENERAL OBSERVATIONS 

It is undeniable that the SPS program can have. profound econOmic, environmental, 
social and political implications both for American society and for the inter- 
national community. The American public is not yet really aware of the program's 
existence, much less of some of its possible impacts and implications. 
public abrodd almost certainly knows even less about SPS. 

The 

Interest groups concerned with energy and environmental issues are becoming 
aware of the program's existence and, at least on the level of the staff of 
these organizations if nnt their membership, have an idea of at least some of 
the project's implications. Some of these groups (e.g. the Citizen's Energy Pro- 
ject, the Solar Lobby) have already taken positions opposed to SPS; other groups, 
such as the Sierra Club, have taken no position as yBt, although rewesentatives 
contacted have expressed concerns about various program aspects. 

Many of SPS's  natural constituencies (e.g. the aerospace industry, the pro- 
space groups) certainly know about SPS, and, as evidenced by the recent forma- 
tion of the Sunsat Energy Council, have begunto organize to support the program. 

SPS is a mixed bag to groups and individuals opposed to ou'r historical and 
current energy policy. 
it is undeniably a centralized, high technology. "hard" energy source. It 
i s  an alternative to nuclear power, which i s  increasingly unpopular, yet it 
certainly is not the decentralized, "appropriate'' scale alternative that many 
anti-nuclear groups argue for as alternatives to nuclear energy. It avoids 
many of the pollution problems associated with fossil fuels and nuclear energy, 
yet it creates other environmental prob'lems (e.g. microwaves, high a1 titude 
air pollution). 
tives (including widespread use of decentralized solar technologies (119). 
If there is one single point that SPS advocates and opponents can agree on, 
it i s  that many of the potential impacts of the SPS program (both environmental 
and non-environmental) are not yet well understood, and require further study. 

Although it is renewable solar energy, at the same time 

It requires vast amounts o f  capital, yet so do its alterna- 

In a number of substantive areas, it is clear that if further research reveals 
potentially severe impacts, then SPS is likely not to be a viable energy 
option. Communications effects are but one example of this, micrcwave thermal 
effects on the ionosphere another, high altitude air pollution is a third. 
If further research into ioily term, low level microwave health effects reveals 
serious problems, then SPS may not be "acceptable" (although, given the 
proliferation o f  microwave uses in modern society, the implications of this 
realization will extend far beyond the energy field). 

In the international arena, beyond the anticipated lengthy and difficult 
negotiations regarding orbits and frequencies, the perceived military impli- 
cations of SPS may make the price o f  developing SPS too high in terms of the 
totality of our international relations. 
tion of SPS must occur in respcnse to the perceived threat to foreign security 

If some form o f  internationalita- 
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and sovereignty, t h i s  might arouse nat ior is l  i s t  sentiment in t h e  Cnited S ta tes ,  
so as  t o  make domestic acceptabili ty a dubious proposirion. 

The cent ra l i ty  of the Gutcome of ongoing and future resezrch itito SPS related 
issues (par t icular ly  environrental , health ;:id safety issues)  i s  unquestionable. 
However, questions of xtie c r ed ib i l i t y  u f  the research iinciincs ( a s  we?l as 
disagreements a b o u t  thresholds of significance for  adverse jiilpzcts) :nay well 
a r i s e .  The Ravy encoi.rntered such prcbl enir w i t h  i t s  SEAFARER!SAI;GIJINE Zxt reme-  
l y  Low Frequmcy subxarine ccmmai,:ations ?reject, in 2 relevarit ( t o  S P C !  
area - -  radiaticn klealth e f fec ts .  The 'lavy &as acLilsed bji p r o j w t  opponents 
o f  supprcssing unfavorable research findings; ever. a Iidiiona! Academy o f  
Sciences research panel was c r i t i c ized  as biased i r l  i t s  corposit!on. T h i s  case,  
par t icular ly  the NAS panel's problenis, also reveals anfither. impoi-tant point: 1-13 
matter how open, objective and  rigorous the research e f f o r t ,  s09e crJrti:nitted 
o p p o n s n t s  of a project will n o t  accept i t s  resu l t s  i f  the findings do not 
support the i r  overall positions. I n  the long run, unless future  research 
leads t c  the conclusiGn b y  advocates and opponents a l ike  t h a t  the proyam i s  
not viable (or zri unforseen energy research devel opmer;t renders SFS unnecess- 
a r y ) ,  the key t o  SFS acceptsbil ' i ty i s  l ikely to  be the conipar'ison between SPS 
and a1 ternative scenarios for  our future  energy supply. 

Clearly, 21  1 larye scale energy technologies have advantages and drawbacks. 
Decision; on the SPS proarm,  as does every major energy policy difcision, 
touch on the fundamental questions of how much energy we real ly  need t o  achieve 
c' part iculdr  desired future l i f e  s ty l e .  
a re  willing t 3  pay t o  achieve t h i s  desired future. Inevitably, d i f f i c u l t  
choices must be made in we5ghing the c0st.s a n d  benef'ts of SPS ,  b o t h  i n  i t s  
own terms a n d  in conparison t o  other energy a l te rna t ives .  

Further, we must decide w h a t  price IVP 

Involvement in the decision process by in te res t s  who perceive !w!iselves as 
potent ia l ly  affected by SPS i s  e s sen t i a l ,  i f  for no o t k r  reason t h a n  t o  
achieve a suff ic ient ly  broad po l i t i ca l  consensus t o  s u p p o r t  these :;ecisions. 
Traditional applicatiais of techniques used t o  eiJaluate projects ,  ( t . .S.  Cost- 
Benefit Analysis, Risk-Benefit Anaiysis) founder as  public acceptance evaluation 
techniques, i n  p a r t ,  because they (.io riot d i r ec t ly  involve i n  t h ?  analytical  
process those whose views a re  of i n t e re s t .  Cost-Benefit Analysis a l S G  cannot 
deal effect ively w i t h  differences in impact perceptions t h a t  s t e x  from di 'ffer-  
ences in values and  p r io r i t i e s  and  from how costs 'and benefits  are  dis t r ibuted 
( i . e .  interests  who feel they must ?bsorb a disproportionate share of project 
costs  re la t ive  t o  benpfits received). I t  i s  important tl;-.i- 
procjrarn dcveioped for  the SPS program be t r u l y  educatic;;: 
public relations-oriented. T q i s  requires t h a t  public participation be based 
on balanced, factgal and timely treatment o t  tti2 scope, okjectives,  princip1i.s 
and uncertainties o f  the SPS program.  A prime objective of public involbement, 
i n  the decision-making process i s  to  ensure tha t  the coniiiiitnent of  resources 
(financial  and  o ther)  required by the prosram i s  f o r  a program the public real ly  
wants, rather than to  " s e l l "  the program t o  the public. 

public participation 
as  cpFosed t o  



Tinii ng 

A problem i n . a p p l y i n g  consensus-building i n t e r a c t i v e  techniques t o  evaluate 
p u b l i c  acceptance issues i s  t h a t  they cannot be used e f f e c t i v e l y ' u n t i l  a 
s u f f i c i e n t  l e v e l  o f  knowledge about the program i n  questior! i s  x q u i r e d  by 
a f f e c t e d  i n t e r e s t s .  

For t h i s  rebson, i t  ma.)' be adv isab le  t o  begin near term ( i . e .  1979) p u b l i c  
acceptance a c t i v i t i e s  w i t h  techniques t h a t  i n v o l v e  ou ts ide  e x p w t s  ( r a t h e r  than 
representat . ives o f  af fected i n t e r e s t s ) ,  bri t  t h a t  incorpora te  sever31 rounds o f  
op in ion  s o l i c i t a t i o n  w l  t h  i n te rven ing  feedback t o  a i  low m c d i t i c a t i o n  o f  v i e m  
i n  response t o  exposure o f  t h e  views o f  o thers .  The Delphi  approach and the  
P r i o r i t y  Tradeof f  ScanRing (PTS) system,which a:so uses feedback mechanisms, 
a r e  examples o f  t h i s  approach, which was discussed e a r l i e r .  

The second major e f f o r t  appropr ia te  t o  t h e  near- term i s  a study proarsn s i n i f l a r  
t o  t h e  Nat iona l  Coal P o l i c y  P ro jec t  (NCPP). 
environmental  and p u b l i c  h e a l t h  advocates, s o c i a l  conmentators on technology 
impact, t h e  proponents o f  SPS froni i ndus t r y  and t h e  s c i e C i f i c  community, 
l a b o r  representa t ives ,  a id governmental representa t ives  f rom p i v o t a l  federa l  
agencies, i f  t h a t  i s  poss ib le .  
opposed t o  t h e  adve rsa r ia l  r u l e s  o f  the courtroom) should be appl ied,  and 
t h e  o b j e c t i v e  o f  the  study should be consensus on t h e  p o l i c i e s  f o r  implementa- 
t i o n  o f  SPS and t h e  focus ing  on issues which i t  i s  n o t  poss ib le  t o  reso lve  
w i thou t  f u r t h e r  study. 

Obviously,  t h e  unresolved issues w i l l  have t o  be exatrined f u r t h e r ,  both t o  
s a t i s f y  t h e  concerns o f  p u b l i c  i r t e r e s t  representa t ives  and t o  p rov ide  i npu ts  
t o  t h e  program-level  environmental impact statement whjch w i l l  be requ i red  
when Congressional a u t h o r i z a t i o n  and approp r ia t i on  of funds i s  sought f o r  
l a rgc -sca le  development. 

Such a proaram should i nvo l ve  

,4s w i t h  t h e  NCPP, t h e  r u l e  o f  reason (as 

A t  such t ime as funds a re  sought f o r  larqe-scale developwent o f  SPS component 
technology, which i s  scheduled a t  present, t o  proceed throughout t h e  138G's, an 
environmental  impact statement w i l l  have t o  be prepared and p u b l i c  hear ings 
held.  Th is  i s  an appropr id te  t ime t o  i n i t i a t e  p e r i o c i c  seminars o r  symposia 
f o r  t h e  purpose o f  p u b l i c  educat ion about SPS. 
technology, approaches t r ,  r e s o l u t i o n  o f  p o t e n t i a l  : ' sues  o f  in te i -est  t o  t h e  
p u b l i c  and t h e  probable im;.fcLs of the system (adverse and b e n e f i c i a l ) ,  
a re  t h e  appropr ia te  t o p i c s  o f  these symposia. Th2 U.S. Government w i l l  be 
c o n t i n u i n g  i t s  e f f o r t s  t o  o b t a i n  agreement i n t e r n a t i o n a l l y  on o r b i t a l  ass ign-  
ments and communications frequency considerat ions du r ing  t h i s  per iod .  The 
symposia w i l l  serve the  add i t i ona l  purpose o f  i d e n t i f y i n g  a d d i t i o n a l  p u b l i c  
concerns and the  reasons f o r  them, and w i l l  a i d  i n  t r a i n i n g  a cadreof personnel 
i n  t h e  s k i l l s  requ i red  f o r  nego t ia t i on  o f  c o n f l i c t s .  While the  focus o f  t h e  
symposia w i l l  s t i l l  be p r i m a r i l y  na t i ona l ,  the  rep ions  which a r e  imoacted by 
elements o f  the  SPS development program, and those reg ions  l i k e l y  t o  be a f f e c t c d  
by f u t u r e  deployment, a r e  appropr ia te  areas i n  which t o  h o l d  general  i n t e r e s t  
sess ions.  

The s t a t e  o f  development o f  the 
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The f inal izat ion of a design fo r  SPS and def ini t ion of the prcgram t o  manu- 
facture ,  transport into space and deploy a prot.otype system will mark the 
beginning of a new phase i n  the SPS system. 
fo r  construction of a rectenna t o  receive the energy transmitted by the proto- 
type SPS, as will a s i te  fo r  launch and recovery operations. A new EIS and 
public hearings will be required a t  the beginning of the prototype deployment 
phase. In  addition t o  any ongoing na t iona l  discussion of SPS,there will be a 
new local focus associated w i t h  s i t e -  or .region-specific impacts of the system. 

A s i t e  will have t o  be selected 

Conmiunity conferences are  an appropriate s tep i n  candidate recteima s i t i n g  
areas. I t  may be possible, i n  the event of opposition i n  those areas ,  t o  
apply the "competitive b i d "  techniques being s tudied  a t  MIT i n  achieving 
acceptance of a s i t e  f o r  the rectenna. 
may be required t o  i so l a t e  the reasons for  opposition and t o  es tabl ish a 
course of action which will  sa t i s fy  the concerns of the local public and local/  
s t a t e  organizations . 

Alternatively,  a mediation ac t iv i ty  

The same problems v;ill have to be faced Sn a l l  Ceplo,yment areas i n  the post- 
2000 period as were encountered i n  the prototype phase. The techniques and 
skil ls  which were developed i n  coping w i t h  problems will have to be applied 
i n  each new deployment configui-ation. 
will be available t o  administer the public acceptance aspects of the fu l l  
de p 1 oyme n t p ha s e. 

Hopefully, a t ra i rxd cadre of personnel 
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IV . RECOMMENDAT IONS FOR FURTHER STUDY 

The potential  f o r  u l t i r a t e  p u b l i c  acceptance of  tne SPS program can not be 
properly assessed on the basis o f  currently available information. 
our understanding of the issues involved, areas appropriate .for a d d i t i o n a l  
research dur ing  the coming year are identified below. 
many of these research areas cannot lead t o  conciusive answers d u r i n g  FY 79; 
they wi l l ,  however, provide valuable data on evolving pablic a t t i tudes  toward 
matters direc%ly relevant t o  SPS. 

To enlarge 

I t  shouid be noted t h a t  

A fur ther  refinement o f  public acceptance issues should be made, 
w i t h  the goal of more clear ly  understanding the source of the 
potentia7 controversies. Distinctions should be made among contro- 
versies stemming from differ ing values and priori  t i e s ,  genuine 
technical uncertaini t ies ,  perceptions based on a lack of informatim, 
nisinformation, skepticism of publ  ished informatjon, e t c .  Changes 
i t 1  public perceptions as a resu l t  of newly available d a t a ,  a l tered 
soc ia l ,  po l i t i ca l  o r  other conditions, and f o r  a variety of other 
reasons, w i l l  require ongoing reassessment of the nature and degree 
of i n t e re s t  group corcerns. 

Current puhlic controversies surrounding the development of other 
major projects and programs t h a t  involve 1-elevant ( t o  SPS) impacts/ 
acceptance issues should be examined. Major energy projects are an 
obvious example; 3ther controversial projects such as dams and 
various mil i tary programs (PAVE PAWS, the MX mfssile system) also 
a r e  relevant. The focus of these studies should be on the relevant 
substantive issues,  the participants {e.g. i n t e re s t  groups,  public agencies) 
involved, the behavior of the groups involved !the project sponsor,  
supporters and opponents], and the nature and forum fo r  the 
resolution o f  the confl ic t .  In the context of international projects ,  
the success o f ,  and public reaction t o ,  tne j o i n t  U.S./European 
Space Lab project should be monitored as an indicztcjr of the workability 
o f  iriternational cooperation on complex space projects. 

3 l  Public a t t i t udes  and sovernmental resmnse t o  a number of issues should 
monitored and ana1;zed. These include: 

The radiation health issue. B o t h  the microwave issue and the 
low-level i o n i z i n g  radiation controversy must be studied. 
Important questions include: how serious dorc  rile publ i c  
percefye each o f  the two lovr-level radiatior: problems t o  be? 
does the public recognize the dis t inct ion between ionizing and 
non-ionizing radiation, or a re  they ;een as the same probleril? 
what should be done about microwave exposure standards? 

Comnunications interference issues (e.g. Senator Goldwater's 
recently introduced b i l l  on the subject a n d  subsequent committee 
heari ngs ) . 
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c )  P o t e n t i a l  man-caused damage t o  t h e  ozone l a y e r .  
surfaced w i t h  the  U.S. SST, became more prominent w i t h  aerosol  
sprays, and, a1 though c u r r e n t l y  dormant, may w e l l  reemerge t o  
prorninence. 

Th is  i ssue f i r s t  

4 )  Emerging developments i n  the  f i e l d  o f  c o n f l i c t  man2~eriient and r e s o l u t i o n  
should be examined c a r e f u l l y .  Both successfu l  arid unsuccessful 
app l i ca t i cns  o f  these techniques t o  ac tua l  con t rovers ies  should be 
s tud ied  t o  see what lessons they may h o l d  f o r  the SPS prograin. 

5) The evo lu t i on  of p u b l i c  a t t i  tudes toward spacs exp lo ra t i on /  
u t i l i z a t i o n  and towards science and technology i n  general  should be 
studied. 
i nc reas ing l y  sees technology as a mixed bless.ing. 

The progress of the  ongoing i n t e r n a t t o n a l i  z a t i o n  o f  the  environmental 
movement should be monitored. 
environmental movements are emerging, what issues these movements 
coalesce around (such as nuc lear  power) and how the  U.S. i s  viewed 
by env i ronmenta l i s ts  abroad i n  terms o f  env i  ronrnental and energy 
issues. 

Of  p r imary i n t e r e s t  here i s  t h e  movement i n  s o c i e t y  t h a t  

6) 
The emphasis should be on where 

7) A comprehensive p lan  of SPS program p u b l i c  acceptance a c t i v i t i e s  
over  the nex t  two years should be developed. Th is  should i nc lude  
systems f o r  mon i to r ing  media ( p r i n t  and e l e c t r o n i c )  r e p o r t s  on SPS 
and r e l a t e d  issues ( i n c l u d i n g  t h e  f o r e i g n  press) .  It a lso  should 
inc lude such a c t i v i t i e s  as develop ing a d e t a i l e d  r o s t e r  o f  i n t e r e s t s  
( i n t e r e s t  cjroups and i n d i v i d u a l s )  p o t e n t i a l  l y  a f f e c t e d  by t h e  SPS 
program. Such a r o s t e r  can serve t o  i d e n t i f y  p o t e n t i a l  par* t ic . ipants  
i n  a non-adversar ia l ,  consensus-bui ld ing progran s i m i l a r  t o  t h e  
Nat ional  Coal P o l i c y  Program. 

A onger term stady might  focus on a n t i c i p a t e d  p u b l i c  r e a c t i o n  t o  the s i t i n g  
o f  SPS-re1 a ted  f a c i  1 i t i e s  ( p a r t i  c u l  a r l y  rectennas)  . A more d e t a i  1 ed 1 i s t  of 
PO e r i t i a l  s i t e - s p e c i f i c  impacts and issues would be developed. Studies of 
p o t e n t i a l  a c c e p t a b i l i t y  i n  severa l  rep resen ta t i ve  sample s i t i n g  areas 
( i n  d i f f e r e n t  geographical reg ions)  and, perhaps o f f s h o r e  cou ld  then be c a r r i e d  
o u t .  

A second long-term study e f f o r t  t h a t  may be u s e f u l l y  undertaken r e l a t e s  t o  t h e  
poss ib le  reac t i on  o f  the  American p u b l i c  t o  proposals  that; SPS should be 
i n t e r n a t i o n a l i z e d  i n  some way. For example, p u b l i c  r e a c t i o n  t o  T h i r d  World 
proposals t h a t  ocean bottom minera l  resources must be shared by a l l  na t ions  
regard less  of who can e x p l o i t  them, can p rov ide  v,qluable i n s i g h t s .  
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APPENDIX 

POTENTIAL SPS PROGRAM IMPACTS ON "QUALITY OF LIFE" 

Following is a preliminary l i s t  of the ways i n  which the SPS program could 
affect the "qual i ty  of 1 i fe" . Both environmental and non-envi ronmental 
factors  are  included. This l i s t  was developed from a review of the SPS 
program documents (e.g. 
under contract  to  DOE or  NASA). Because the SPS progran is  a "concept" 
ra ther  than a we1 1-defined "program" o r  "project",  comprehensive 
evaluations of actual program impacts (environmental and others)  do 
not ye t  ex i s t .  
anticipated; the nature and magnitude of these potential impacts i s  
2s yet  unknown. Further, additional analysis may uncover impacts 
beyond those included here. T h u s ,  this impact l i s t  should not be 
considered def ini t ive.  For these reasons, a thorough comparison of impact 
predictions developed th rough  technical analyses and impacts perceived by 
concerned in t e re s t s  as  l ikely t o  occur is  n o t  ye t  possible. The tension 
between actual and perceived impacts i s  crucial t o  public acceptabili ty;  
thus t h i s  k ind  of comparative assessment should be performed as the 
program impact analyses become available. 

the 1977-1980 Program Plan, studies performed 

T h u s ,  th i s  l i s t  represents areas where impacts are  

The l i s t  o f  impacts was developed pr ior  t o  the review of w - p r o g r a m  
literature and informal contacts w i t h  various concerned interest groups 
tha t  provided the basis fo r  the description o f  public acceptance issues 
presented in Section I1 of t h i s  report .  
correspondence between the general areas o f  anticipated impacts and 
the major acceptance issues reported i n  Section IT, i n  the sense tha t  
no major acceptance issues were discovered which were to t a l ly  unanticipated. 

The impact l i s t  i n  this Appendix, however, contains many potential  s i t e -  
spec i f ic  impacts associated with various phases of program development 
such as resource extraction and processing, manufacturing operations, 
transportation of raw materials and finished products, and development 
of As was indicated i n  
the body of this report ,  public awareness and concern about s i t ing-related 
issues wil l  become most important when t h e  SPS program approaches the 
f a c i l i t y  s i t i n g  stage. A t  present, both program-related s tudies  and 
public concerns are focused much more on broad policy and impact issues 
t h a t  r e l a t e  t o  the fundamental v i ab i l i t y  of the SPS progra!::, rather than 
on issues  such as precisely where and under w h a t  conditions program ac t iv i t i e s  
shoul d occur, 

Generally there is close 

launch and recovery and rectenna f a c i l i t i e s ,  
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Ecosystem Effects 

Stemming from: 

- Resource extraction - Economic/population growth i n  areas where resource extraction occurs - Development of new or expanded manufacturing f a c i l i t i e s  fo r  SPS 
components, e tc .  - Economicjpopulation growth i n  areas where manufacturing takes place - Transportation infrastructure  improvements t o  transport  materials 
and products .- Transportation operations e f fec ts  - Developnent of laonch and recovery f a c i l i t i e s  - Economic/population growth i n  launch/recovery v ic in i ty  - Microwave rectenna f a c i l i t y  construction - Economic/population growth i n  rectenna area(s)  

- Launch and recovery operations (impacts on species/habi t a t s )  - Microwave exposure ( w i t h i n  beam and nearby) from SPS power beam - Climatic changes [rectenna "heat island" il: desert) 
- Development o f  power transmission corridors from rectenna s i t e s  - Ozone depletion 1 eadi ng t o  increased terres tri a1 u l  t raviol e t 

radiation 1 eve1 s 

Air Qual i ty  Impacts 

Stemning from: 

- Resource extraction - Econornic/population growth i n  resource extraction areas - Manufacturing operations - Economic/population growth i n  manufacturing v i c in i t i e s  - Transportation infrastructure  improvements f o r  materials and products - Transportation operations - Development of new or  expanded launch and recovery f a c i l i t i e s  - Economic/population growth i n  launch and recovery areas - Rectenna construction 
- Economic/population growth i n  rectenna v ic in i ty  - Launch and recovery operations emissions 

Climatic Changes 

Stemning from: 

- Ground clouds and local neating from launch operations - Localized heating i n  area of rectenna s i tes  - Possible regional and global climatic changes - Modifications t o  atmospheric e l e c t r i c  f ields caused by microwave 
beam, leading tollenhanced local thunderstorms" 
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Noise Impacts 

Stemning from: 

- Launch and recovery operations (.incl ud i  ng soni c booms ) - Resource extraction and processing operations - Materials transport  infrastructure  improvements - Materials product transport  - Ground f a c i l i t i e s  construction (manufacturing, rectenna, launch 
and recovery faci  1 i t i e s )  

Mater Qual i ty/Avai 1 abi 1 i ty 

S temni ng from: 

- Resource extraction and processing - Manufacturing operations 
- Transoortation infrastructure  improvements - Population/economic growth  i n  areas o f :  

1 ) resource extraction and processing 
2)  launch and recovery 
3)  manufacturing 
4)  rectenna s i t e s  (conceivably could be b i g  problem for  

re1 ocating i ndus t r y  t o  rectenna areas ) 

- Launch and recovery operations - toxic substances 

Waste Disposal (Solid, l i q u i d ,  toxic)  

Stenming from: 

- Resource extraction and processing, manufacturing, transportation, 
infrastructure  improvements , transport operations , launch and 
recovery f a c i l i t y  development, launch and recovery operations ( tox ic) ,  
rectenna construction and operation 

a c t i v i t i e s  
- Growth (economic and population) associated w i t h  each of the above 

Land Use Effects 

Stemming from: 

- Resource extraction - Growth in resource extraction and processing areas - Manufacturing operations - Growth i n  manufacturing areas - Transportation infrastruct i  on improvenients [materials and product) - Power transmission R i g h t s  of Way - Launch and recovery fac i  1 i t y  development 
- Rectenna development and operation 
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- Disruption t o  existing and planned land use patterns i n  areas of 
each of above program a c t i v i t i e s  

Economic Effects 

Stemming from: 

- Empl oyment/busi ness stimul us i n  areas of: 

I )  resource extraction and processing 
2 manufacturing 
3 f  launch and recovery 
4)  rectenna (s ) 

- Disruption of existing economic base i n  above areas and s t r a in  on 

- Productive u t i l i za t ion  of h i g h  technology/aerospace industr ia l  base - Development o f  space industr ia l izat ion - a new industry - Improved balance of trade (reduced energy imports and possibly export) - Increased import dependence and degraded balance of trade d u r i n g  
development and construction fo r  materials tha t  must be imported 

public finances t o  cope w i t h  rapid growth 

Social Effects 

Stemring from: 

- Relocation of populat’on (.away from rectenna s i t e s )  - Centralization of society stemming from central izat ion o f  energy supply  - Social disruption from growth/urbanization i n  rural  areas (e .g .  
resource extraction , construction and operation of rectennas) 

- Degraded q u a l i t y  of l i f e  (amenity leve ls )  i n  rural  areas 
(e.g. 
near rectennas 1 - Denial of access t o  rectenna s i t e s  previously used fo r  recreation 
(e.g. desert and  Off Road Vehicle users) - Pr io r i t i e s  for  resource (money) use affected,  i . e .  large sums spent on 
SPS mean other pr ior i  t i e s  foregone 

expanded 

aesthet ics ,  environmental q u a l i t y ,  perceived increased r i sk  levels  

Cultural Resources (including Native American i ssues)  

- Related direct ly  t o  l a n d  requirements f o r  each o f  the following 
ac t iv i t i e s :  
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o Resource extraction and processing 
o Manufacturing 
o Materials transport  and associated infrastructure  improvewents 
o Launch and recovery s i t e  
o Rectenna s i t e s  

Pub l i c  Health and Safety (Non-Microwave) 

- Ozone depletion (leading t o  increased UV radiation and increases i n  
s k i n  cancer r a t e s )  from launch, f l i g h t  and recovery operations - Climatic modifications coupled w i t h  launch vehicle emissions i n  
launch and recovery area - Exposure t o  toxic exhaust emissions from launch operations - Health e f fec ts  of outer atmospheric changes (free  electron destruction 
from orbi ta l  t ransfer  operations, reaction control and s ta t ion  keeping) - Water qual i ty ,  a i r  qual i ty ,  waste disposal, hazardous materials trans- 
portation - from mineral extraction, processing, manufacture and 
fabrication and ground faci  l i  t y  ac t iv i t i e s  - Lower level electromagnetic radiation from power transmission l ines  
from rectennas to  u t i l i t y  g r i d  

Pub1 i c  Health and Safety 

beam path 

(Mi crowavc) 

- Microwave beam loss of control leading t o  i r radiat ion of people i n  

- Long-term/low level exposure i n  rectenna v i c i ty  (outside buffer zone) - Side lobe and grating lobe microwave radiation from power beam 

Worker Safety 

Stemming from: 

- Resource extraction and processing - Manufacturing - Exposure t o  toxic/hazardous substances a t  launch and recovery s i t e  - Space construction personnel (cosmic and microwave radiation) - Rectenna operations personnel 

Cost Issues 

- High capi ta l  cost  f o r  whole system - High f r o n t  end costs before any system power o u t p u t  - High cost  r i sk  - many dol lars  must be invested before f eas ib i l i t y /  
p rac t i ca l i t y  of concept proved (shared w i t h ,  b u t  l ess  than fusion) 
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- In intervening time before SPS operational, there m i g h t  be 
technological breakthroughs tha t  provide s ignif icant  energy a t  
lower cost ,  making SPS economically unviable - Although i n i t i a i  investigations indicate economic f eas ib i l i t y  i n  
terms of competitive (with other sources) e l e c t r i c i t y  costs t o  consumers, 
uncertainit ies i n  cost  of system ( a n d  consequently of SPS power) - 
cost  risks - may be an issue. 
unrea l i s t ic  and biased 

Opponents say SPS cost  analysis i s  

Resources [Availability, Cost, Import Reliance, e tc .  ) 

- Resource avai 1 abi 1 i ty  t o  other users (competi t i  on) both regional ly  
f o r  materials such as concrete, and potent ia l ly  nationally for 
c r i t i c a l  materials - Resource cost impacts t o  competing users 

- Resources which require increased production - Resources requiring increased import levels  - e f fec t  on balance of 
t rade,  increased import reliance,  and decreased assurance of supply 
ce.g. imports from South Africa, Rhodesia international pariahs - or 

Public and private funds i n  an undefined mix? - 
undefined a t  present 

from unstable LDC's) - Public funds? 

Financing and Management 

- Potential impact on capital  markets of ra is ing required capital  - Publicly managed? quasi-pub1 i c  chartered corporation? u t i l i t y  consortia? 
intermit tent  public or private conscrtia? undefined 

Comunications Effects 

Stemming from: 

- Ionosphere changes caused by launch vehicle emissions of H & H2C - Ionosphere changes caused by emissions from Orbital Transfgr 

- RFI/EMI from microwave beam 

Vehicle (OTV) of e i the r  H20 & H 
charged par t ic le  electron intergctions ( i r  argon) 

(if chemical) o r  argon ior, and other 

o incideiital energy f a l l i n g  outside beam; possible hemispheric 
wide electronic e f fec ts  

o Spurious emissions outside beam frequencies 

o Interference w i t h  users of frequencies at/near SPS center 
frequency a t  2.45 GH and at/near f i r s t  several harmonics Of Center 
frequency 
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- Ionosphere changes caused by microwave beam thermal e f fec ts  (e f fec ts  
on signal propagation (outages ) sc i  titi 11 a t i  ons impacts on se t e l  1 i t e  
communications (fading) 

(Problems may stem from 30 year continuous "on" microwave beam and 
from geostationary o r b i t  tha t  means no di lut ion because of fixed 
location 1 - Competition fo r  geostationary orbital  assignments and frequency 

a1 locations w i t h  other domes t i c  users (pri vate and pub1 i c)  

In te rna t i  onal Acceptance Issues 

- Geostationar orbi ta l  assignments (including assurance of long-term 
ava i l ab i l i t y  1 . Must be done through International Telecommunications 
and other international agencies. Competition w i t h  international 
and foreign sa te l  1 i t e  systems. - Frequency allocations - must be obtained through ITU. 
w i t h  other users i n  crowded 2.45 GH (and i t s  harmonics) frequency 
bands - Uniformity o f  standards f o r  microwave exposure - Safety-microwave beam control t o  prevent accidental i r radiat ion from 
beam; range safety/space debris impacting other countries - Communications interference (RFI/EMI for international and foreign 
systems; from ionosphere changes, and from sa t e l  1 i t e  monitoring and 

. control procedures) - Possible international perception of system as potential weapon (or 
secre t ly  adaptable t o  m i  1 i tary use) - International par t ic ipat ion,  e.g. possible international (multi-national) 
involvement i n  financing and operational management and control 

Competition 

Other International Issues [International imp1 icat ions,  not necessari ly  
international acceptance) 

-. Vulnerability of system to  attack by foreign country (.or t e r r o r i s t s )  - Balance of trade - potential  f o r  export o f  energy by beaming t o  
rectennas i n  other countries, or  for export o f  SPS technology 

Other 1s sues 

- National energy policy [wi th  major social  implications) 

o Hard [centralized) vs, sof t  [decentralized) energy future;  SPS 
represents "hard" al ternat ive,  b u t  a t  same time is  renewable 
energy 

o Use of renewa6le energy source (solar]  on la rges t  [currently 
conceivable) scale 

- Stimulus t o  space exploration/uti l ization programs 
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o the " h i g h  f ront iers"-  a challense/opportuni ty  f o r  the national 
species, for mankir,d 

o a way t o  capi ta l ize  on past  and current investment (e.g. Apol l o  
Space Shuttle) i n  space programs t o  address a v i t a l  societal  need - 
energy supply 

-Maintenance of U.S.  as a leader i n  h i g h  technology ( the emerging "R & D 
Gap"); also u t i l i za t ion  of national human and organizational resource 
(aerospace establishment) 

-Corollary issue - anti-technology movement; 
izing 

-Technology spinoffs - e.g. improvements i n  so la r  photovoltaic 
techno1 ogy 

-Regional competiticn potential  - which regions get SPS power (rectenna 
s i t e s )  a l ternat ively,  which areas avoid rectenna s i t i ng  

h i g h  technology as dehuman- 
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